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cmr.MTrAT. COMPOUITOS 

The present invention relates to antibiotic compounds and in particular to antibiotic 
cornpounds containing a substituted oxazolidinone ring. This invention further relates to 
5 processes for their preparation, to intermediates useful in their preparation, to their use as 
therapeutic agents and to pharmaceutical compositions containing them. 

The international microbiological community continues to express serious concern 
that the .evolution of antibiotic resistance could result in strains against which currently 

available antibacterial- agents will be ineffective. In general, bacterial pathogens may be 

-J ' ■ * 

' 10 classified as either Gram-positive or Gram-negative pathogens. Antibiotic compoimds with 
effective activity against both Gram-positive and Gram-negative pathogens are generally 
regarded as haviag a broad spectrum of activity. The compounds of the present invention are 
.regarded as principally effective against Gram-positive pathogens. 

Gram-positive pathogens, for example Staphylococci, Enterococci, and Streptococci 

15 are particularly important because of the development of resistant strains which are both 
difficult to treat and difficult to eradicate from the hospital environment once estabUshed. 
Examples of such strains are methicillin resistant staphylococcus (MRS A), methicillin 
resistant coagulase negative staphylococci (MRCNS), peniciUin resistant Streptococcus 
pneumoniae and multiply resistant Enterococcus faecium. • 

20 ' The major clinically effective antibiotic for treatment of such resistant Gram-positive 

pathogens is vancomycin. Vancomycin is a glycopeptide and is associated with various 
toxicities including nephrotoxicity. Furthermore, and most importantiy, antibacterial 
resistance to vancomycin and other glycopeptides is also appearing. This resistance is 
increasing at a steady rate rendering these agents less and less effective in the treatment of 

25 Gram-positive pathogens. There is also now increasing resistance appearing towards agents 
such as P-lactams, quinolones and macrolides used for the treatment of upper respiratory tract 
infections, also caused by certain QxBia negative strains including H.influenzae and 
M.catarrhalis. 

Certain antibacterial compounds containing an oxazoUdinone ring have been described 
30 in the art (for example, Walter A. Gregory et al in J.Med.Chem. 1990, 33, 2569-2578 and 
Chung-Ho Park et al in J.Med.Chem, 1992, 35, 1 156-1 165). Such antibacterial oxazohdinone 
compounds with a 5-acetamidomethyl side-chain maybe subject to mammalian peptidase 
metabolism. Furthermore, bacterial resistance to known antibacterial agents may develop, for 
example, by (i) the evolution of active binding sites in the bacteria rendering a previously 
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active pharmacophore less ejBfective or redundant, (ii) the evolution of means to chemically 
deactivate a given pharmacophore and/or (iii) the development and/or up-regulation of efflux 
mechanisms. Therefore, there remains an ongoing need to find new antibacterial agents with a 
favourable pharmacological profile, in particular for compounds containing new 
5 pharmacophores. 

Additionally, certain antibacterial compounds containing an oxazohdiaone ring have 
activity against the enzyme mono-amine oxidase (MAO) , for instance compounds with 
amidomethyl or hydroxymethyl side chains at C-5 of the oxazolidinone ring. This may 
potentially lead to undesirable properties such as elevation in blood pressure when 

1 0 administered to a patient, or potentially cause drug-drug interactions. Therefore, there remains 
an ongoing need to find new antibacterial agents of the oxazolidinone class with a more 
favourable profile against MAO. 

We have discovered a new class of antibiotic compomds containing an oxazolidinone 
ring substituted by a 5-azolylmethyl moiety in which the azole group is Hnked via a nitrogen 

15 atom. These compounds have particularly useful activity against Gram-positive pathogens 
including MRS A and MRCNS and, in particular, against various strains exhibiting resistance 
to vancomycin and against E. faecium strains resistant to both aminoglycosides and cHnically 
used |3-lactams. 



20 



Accordingly the present invention provides a compound of the formula (I), or a 
phannaceutically-acceptable salt, or an in-vivo-hydroiysable ester thereof, 



O 




0) 

wherein -N-HET is selected firom the structures (la) to (If) below 






(la) 



(lb) 



(Ic) 




N 





N 



(Id) 



(le) 



(If) 
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Q is selected from Ql to Q6 :- . 




R3 

Ql 




Q3 



Q4 




Q2 



1 

Q5 




// \^ 
'B. 

Q6 



R, and Rs are independently selected from H, F, CI, CF3, OMe. SMe, Me and Et; 



BiisOorS; 

10 T is selected from the groups in CTAal) to (TAal2): 



N 



-O 



R4h 




R6h 

(TAal) 



R4h 



R6h 

(TAa2) 




N 



R4h 




R8h 

(TAa3) 



■ N 



R4h 




15 



R6h 

(TAa4) 



R4h 




R6h 

(TAaS) 



N 




R8h 

(TAa6) 




R6h 

(TAaT) 
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RSh 



R6h 

(TAa8) 




R6h 

(TAa9) 
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CTAalO) (TAall) (TAal2) 



wherein : 

5 R^^ is selected from hydrogen, (l-4C)alkyl, (l-4C)alkoxycarbonyl, (MQalkanoyl, 
carbamoyl and cyaao; 

R"^^ and R^ are independently selected from hydrogen, halo, trifluoromethyl, cyano, nitre, (1- 
4C)alk6xy, (l-4C)alkylS(0)q- (qis 0, 1 or 2), (l-4C)alkanoyl, (l-4C)a]3coxycarbonyl, 
benzyloxy-(l -4C)alkyl, (2-4C)alkanoylamino, -CONRcRv and -NRcRv wherein any (1 - 

10 4C)alkyl group contained in the preceding values for R^*' and R^ is optionaUy substituted by 
up to three substituents iadependently selected from hydroxy (not on CI of an alkoxy group, 
and excluding geminal disubstitution), oxo, trifluoromethyl, cyano, nitro, (l-4C)alkoxy, (2- 
4C)alkanoyloxy, hydroxyimino, (l-4C)alkoxyimino, (l-4C)alkylS(0)q- (q is 0, 1 or 2\ (1- 
4C)alkylS02-NRv-, (l-4C)aIkoxycarbonyl, -CONRcRv, and -NRcRv (not on CI of an 

1 5 alkoxy group, and excluding geminal disubstitution); wherein Rv is hydrogen or (l-4C)alkyl 
and Rc is as hereinafter defined; 

R"*** and R^ may frirther be independently selected from (l-4C)alkyl {optionally substituted 
by one, two or three substituents independently selected from hydroxy (excluding geminal 
disubstitution), oxo, trifluoromethyl, cyano, nitro, (l-4C)alkoxy, (2-4C)alkanoyloxy, 

20 phosphoryl [-0-P(0)(0H)2, and mono- and di-(l-4C)alkoxy derivatives thereofj, phosphiryl 
[-0-P(OH)2 and mono- and di-(l-4C)alkoxy derivatives thereof], hydroxyimino, (1- 
4C)aIkoxyimino, (l-4C)alkylS(0)q- (q is 0, 1 or 2), (l-4C)alkylS02-NRv-, (1- 
4C)alkoxycarbonyl, -CONRcRv, -NRcRv (excluding geminal disubstitution), ORc, and 
phenyl (optionally substituted by one, two or three substituents independently selected from 

25 (l-4C)alkyl, (1 -4C)alkoxy and halo)} ; wherein Rv is hydrogen or (1 -4C)alkyl and Rc is as 
hereinafter defined; and wherein 

any (l-4C)alkyI group contained in the imomediately preceding optional substituents (when 
R"*** and R^ are independentiy (l-4C)alkyl) is itself optionally substituted by up to three 
substituents independenfly selected from hydroxy (not on CI of an alkoxy group, and 
30 excluding geminal disubstitution), oxo, trifluoromethyl, cyano, nitro, (l-4C)alkoxy, (2- 
4C)alkanoyloxy, hydroxyimino, (l-4C)alkoxyimino, (l-4C)aIkylS(0)q- (q is 0, 1 or 2), (1- 
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4C)a]lsylS02-NRv-, (l-4C)a]koxycarboiiyl, -CONRcRv, and -NRcRv (not on CI of an 

alkoxy group, and excluding geminal disubstitution); wherein Rv is hydrogen or (l-4C)alkyl 

and Rc is as hereinafter defined; 
' or R*" is selected fi»m one of the grovps in (TAaa) to (TAab) below, or (where 
5 appropriate) one of R"* and R^ is selected from the above hst of R'" and R^^ values, and 

the other is selected firom one of the groups in (TAaa) to (TAab) below :- 

CTAaa) a group of the formula (TAaal) 




(TAaal) 

10 wherein Z° is hydrogen or (l-4C)alkyl; 

X° and Y° are independently selected from hydrogen, (l-4C)alkyl, (MQalkoxycarbonyl, 
■ halo, cyano, nitrp, (l-4C)a]kylS(0)q- (q is 0, 1 or 2), RvRwNSCb-, trifluoromethyl, 

pentafluoroethyl, (l-4Qalkanoyl and -CONRvRw [wherem Rv is hydrogen or (l-4C)alkyl; 

Rw is hydrogen or (l-4C)alkyl]; 
15 (TAab ) an acetylene of the formula -=-H or ^-(l-4C)alkyl; 

wheran Rc is selected from groups (Rcl) to (Rc2) :- 

(Rcl) (l-6C)alkyl {optionaUy substituted by one or more (l-4C)alkanoyl groups (including • 
geminal disubstitution) and/or optionally monosubstituted by cyano, (l-4C)aIkoxy, 
trifluoromethyl, (l-4C)a]koxycarbonyl, phenyl (optionally substituted as for ARl defined 

20 heremafter), (l-4C)alkylS(0)q- (q is 0, 1 or 2); or, on any but the first carbon atom of the (l^- 
6C)a]kyl chain, optionally substituted by one or more groups (including geminal 
disubstitution) each indepmdently selected from hydroxy and fluoro, and/or optionally 
monosubstitated by oxo, -NRvRw [wherein Rv is hydrogen or (l-4C)a]]cyl; Rw is hydrogen 
or (l-4C)alkyl], (l-6C)a]kaho3^amino, (l-4C)aIkoxycarbonylamino, N-(l-4C)a]kyl-N-(l- 

25 6C)a]kanoylamino, (l-4C)alkylS(0)pNH- or (l-4C)a]kylS(0)p-((l-4C)alkyl)N- (p is 1 or 2)}; 

(Rc2) R"C0- . R"S02- or R"CS- 

wherein R" is selected from CRc2a) to (Rc2d) :- 

(Rc2a) hydrogen, (l-4C)aIk:oxycarbonyl, trifluoromethyl aod -NRvRw [wherein Rv is 
hydrogen 0TQ.-4C)sSkyl; Rw is hydrogen or (l-4C)a]kyl]; 
30 (Rc2b) (l-10C)a]kyl 
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{optionally substituted by one or more groups (including gemirial disubstitution) each 
independently selected from hydroxy, (l-lOC)alkoxy, (l-4C)aIk:oxy-(l-4C)alkoxy, (1- 
4C)alkoxy-(l--4C)alkoxy-(l-4C)alkoxy, (l-4C)alkanoyl, carboxy, phosphoryl [-0-P(0)(OH)2, 
and mono- and di-(l-4C)alkoxy derivatives thereof], phosphiryl [-0-P(0H)2 and mono- and 
5 di-(l-4C)alkoxy derivatives thereof], and amino; and/or optionally substituted by one group 
selected from phosphonate [phosphono, -P(0)(0H)2, audmono- and di-(l-4C)alkoxy 
derivatives thereof], phosphinate [-P(OH)2 and mono- and di-(I-4C)alkoxy derivatives 
thereof], cyano, halo, trifluoromethyl, (l-4C)alkoxycarbonyl, (l-4C)alkoxy-(l- 
4C)alkoxycarbonyl, (l~4C)aIkoxy-(l-4C)alkoxy-(l-4C)alkoxycarbonyl, (l-4C)alkylamino, 

10 di((l-4C)alkyl)amino, (l-6C)alkanoylamino, (l-4C)alkoxycarbonylamino, N-(l-4C)alkyl-N- 
(l-6C)alkanoylamino, (l-4C)alkylaminocarbonyl, di((l-4C)alkyl)aminocarbonyl, (1- 
4C)alkylS(0)pNH-, (l-4C)alkylS(0)p-((l -4C)alkyl)N-, fluoro(l-4C)alkylS(0)pNH-, 
fluoro(l-4C)alkylS(0)p((l-4C)alkyl)N-, (l-4C)alkylS(0)q- [the (l-4C)alkyl group of (1- 
4C)aLkylS(0)q- being optionally substituted by one substituent selected from hydroxy, (1- 

1 5 4C)alkoxy, (1 -4C)alkanoyl, phosphoryl [-0-P(0)(0H)2, and mono- and di-(l -4C)alkoxy 
derivatives thereof], phosphiryl [-0-P(0ir)2 and mono- and di-(l-4C)alkoxy derivatives 
thereof], amino, cyano, halo, trifluoromethyl, (l-4C)alkoxycarbonyl, (l-4C)alkoxy-(l- 
4C)alkoxycarbonyl, (l-4C)alkoxy-(l-4C)atk:oxy-(l-4C)alkoxycarbonyl, carboxy, (1- 
4C)alkylamino, di((l-4C)alkyl)amino, (l-6C)alkanoylamino, (l-4C)aIk:oxycarbonylamino, N- 

20 (l-4C)alkyl-N-(l-6C)alkanoylamino, (l-4C)alkylaminocarbonyl, di((l- 

4C)alkyl)aminocarbonyl, (l-4C)aJkylS(0)pNH-, (l-4C)alkylS(0)p-((l-4C)alkyl)N-, and (1- 
4C)alkylS(0)q-; 

(Rc2c) R^^C(0)0(l-6C)alkyl wherein R^^ is ARl, AR2, (MQalkylamino (the (l-4C)alkyl 
group being optionally substituted by (l-4C)alkoxycarbonyl or by carboxy), benzyloxy-(l- 
.25 4C)alkyl or (l-lOC)alkyl {optionally substituted as defined for (Rc2b)}; 

(Rc2d) R^^O- wherein R^^ is benzyl, (l-6C)aIkyl {optionally substituted as defined for 

(Rc2c)} or AR2b; 

wherein 

ARl is an optionally substituted phenyl or optionally substituted naphthyl; 
30 AR2 is an optionally substituted 5- or 6-membered, fiilly unsaturated (i.e with the maximum 
degree of unsaturation) monocyclic heteroaryl ring containing up to four heteroatoms 
independently selected from O, N and S (but not containing any 0-0; O-S or S-S bonds), and 
linked via a ring carbon atom, or a ring nitrogen atom if the ring is not thereby quatemised; 
AR2a is a partially hydrogenated version of AR2 (i.e. AR2 systems retaining some, but not 
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^ the full, degree of imsaturadon). linked via a ring carbon atom or linked via a ring nitrogen 
atom if liie ling is not thereby quatemised; 

AB2h is a fully hydrogenated version of AR2 (i.e. AR2 systems having no unsaturation). 
linked via a ring carbon atom or linked via a ring nitrogen atom. 

^ In this ^ecification, where it is stated lliat a ring may be linked via an sp^ carbon atom 

it is to be imderstood that the ring is linked via one of the carbon atoms in a C=C double bond. 

M this specification the term 'alkyl' includes straight chained and branched structures. 
For example, (l-6C)aJkyl includes propyl, isopropyl and tert-butyl. However, references to 
10 individual alkyl groups such as "propyl" are specific for the straight chained version only, and 
references to individual branched chain alkyl groups such as "isopropyl" are specific for the 
branched chain version only A similar convention applies to other radicals, for emnple 
halo(l-4C)alkyl includes l-bromoethyl and 2-bromoethyl. 

There foUow particular and suitable values for certain substituents and groups wHch 
15 maybe referred to in this specification. These values maybe used where ^propriate with any 
of the definitions and embodiments disclosed hereinbefore, or hereinafter.- 

Examples of (l-4C)alkyl and (l-5C)alkyl include methyl ethyl, propyl, isopropyl and 
t-butyl; examples of (l-6C)alkyl include methyl, ethyl, propyl, isopropyl. t-butyl. pentyl and 
hexyl; examples of (1-lOQaIkyl include methyl, ethyl, propyl, isopropyl, pentyl. hexyl, 
20 heptyl,octylandnonyl;examplesof(l-4Qalkanoylammo-(l-4C)alkylinclude 

formamidomethyl, acetamidomethyl and acetamidoethyl; examples of hydroxy(l-4C)alkyl 
and hydroxy(l-6C)alkyl include hydroxymethyl. l-bydioxyethyl, 2-hydroxyethyl and 3- 
hydroxypropyl; examples of (l-4C)alkoxycarbonyl include methoxycarbonyl", 
ethoxycarbonyl and propoxycarbonyl; examples of 2-((l-4C)alkoxycarbonyl)e1iienyl include 
25 2-(methoxycaibonyl)ethenyl and 2-(ethoxycarbonyl)ethenyl; examples of 2-cyano-2-((l- 
4C)alkyl)ethenyl include 2-cyano:2-methylethenyl and 2-cyano-2-etiiylethenyl; examples of 
. 2-mtro-2K(l-4QalkyI)ethenylinclude2-nitro-2-methyletheayland2-nitro-2-^^^^ 
examples of 2-((l-4C)alkyIaminocarbonyDethenyl include 2- 
(methylaminocarbonyl)ethenyl and 2-(ethylaminocarbonyl)ethenyl; examples of (2- 
30 4C)alkenyl include allyl and vinyl; examples of (2-4C)alkynyl include ethynyl and 2- 

propynyl; examples of (l-4C)alkanoyl include formyl acetyl and propionyl; examples of (1- 
4Qalkoxy include methoxy, ethoxy and propoxy; examples of (l-6C)alkoxy and (1- 
lOQalkoxy include methoxy, ethoxy, propoxy and pentoxy; examples of (l-4C)alkyltMo 
include methylthio and eliiylthio; exan^les of (l-4Qalkylamino include methylamino. 
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ethylamino and propylamino; examples of di-((l-4C)alkyl)ainmo include dimethylamino, N- 
ethyl-N-methylamino, diethylamino, N-methyl-N-propylamino and dipropylamino; examples' 
of halo groups include fluoro, chloro and bromo; examples of (l-4C)alkylsuIfo]ayl include 
methylsulfonyl and ethylsulfonyl; examples of (l-4Qallcoxy-(l-4C)aIkoxy and (1- 
5 6C)alkoxy-(l-6C)alkoxy include methoxymethoxy, 2-methoxyethoxy, 2-etiioxyethoxy and 
3-methoxypropoxy; examples of 

(l-4C)alkoxy-(l-4C)alkoxy-(l-4C)alkoxy include 2-(methoxymethoxy)ethQxy, 

2- (2-methoxyethoxy)ethoxy; 3-(2-methoxyethoxy)propoxy and 2-(2-ethoxyethoxy)ethoxy; 
examples of (l-4C)alkoxy-(l-4C)alkoxycarbonyl include methoxymethoxycarbonyl, 2- 

10 methoxyethoxycarbonyl, 2-ethoxyetlioxycarbonyl and 3-methoxypropoxycarbonyl; examples 
. of (l'-4C)alkoxy-(l-4C)aIkoxy-(l-4C)alkoxycarbonyI include 2- 

(methoxymethoxy)ethoxycarbonyl, 2-(2-methoxyethoxy)ethoxycaxbonyl, 

3- (2-methoxyethoxy)propoxycarbonyl and 2-(2-ethoxyethoxy)ethoxycarbonyl; examples of 
(l-4C)alkylS(0)2amino include methylsulfonylamino and ethylsulfonylamino; examples of 

15 (l-4C)alkanoyIainmo and (l-6C)alkaiioyiammo include foimamido, acetamido and 

propionylamino; examples of (l-4C)aikoxycarbonylamino include methoxycarbonylamino 
and ethoxycarbonylamino; examples of N-(l-4C)alkyl-N-(l-6C)alkanoylainino include N- 
methylacetamido, N-ethylacetamido and N-methylpropionamido; examples of (1- 
4C)alkylS(0)pNH- wherein p is 1 or 2 include mefliylsulfinylamino, mefliylsulfonylamino, 
20 ethylsulfinylamino and ethylsulfonylamino; examples of (l-4C)alkyIS(0)p((l-4C)alkyl)N- 
wherein p is I or 2 include methylsulfinylmethylamino, methylsulfonylmethylamino, 2- 
(ethylsulfinyl)ethylamino and 2-(ethylsulfonyl)ethylamino; examples of fluoro(l- 
4C)alkylS(0)pNB[- wherein p is 1 or 2 include trifluoromethylsulfinylamino and 
trifluoromethylsulfonylamino; examples of fluoro(l-4C)alkylS(0)p((l-4C)alkyl)j>na:- 
25 wherein p is 1 or 2 include trifluoromethylsulfinylmethylamino and 

trifluoromelhylsulfonyhnethylamino examples of (l-4C)aIkoxy(hydroxy)phosphoryl 
include methoxy(hydroxy)phosphoryl and ethoxy(hydroxy)phosphoryl; examples of di-(l- 
4C)aIkoxyphosphoryl include di-methoxyphosphoryl, di-ethoxyphosphoryl and 
ethoxy(methoxy)phosphoryl; 
30 examples of (l-4C)alkylS(0)q- wherein q is 0, 1 or 2 include methylthio, ethylthio, 

methylsiflfinyl, ethylsulfinyl, methylsulfonyl and ethylsulfonyl; examples of phenylS(0)q 
and naphthylS(0)q- wherein q is 0, 1 or 2 are phenylthio, phenylsulfinyl, phenylsulfonyl and 
naphthylthio, naphthylsulfinyl and naphthylsulfonyl respectively; examples of ben2yloxy-(l- 
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• 4C)alkyl mclude benzyloxymethyl and bemyloxyethyl; examples of a (3-4Qa]kylene chaan 
• are trimeUxyleae or tetrametliyleae; exan>ples of (l-6Qalkoxy-(l-6C)allcyl mclude 
methoxymettxyl, ethoxymethyl and 2-methoxyethyl; examples of hydroxy-(2-6QaIkoxy 
include 2-hydroxyeliioxy and 3-hydroxypropoxy; examples of (l-4C)alkylamiA0-(2- 
5 6C)alkoxy include 2-methylammoethoxy and 2-ethylaminoethoxy; examples of di-(l- 
4C)alkyIainmoK2^C)alkoxy include 2-dimethylaminoethoxy and 2-diethylaminoethoxy; . 
examples of pheiiyl(l-4C)alkyl include benzyl and pbenethyl; examples of (1- 
4QaIkylcarbamoyl include methylcarbamoyl and ethylcarbamoyl; examples of di((l- 
4C)aIkyDcarbamoyI include di(methyl)carbamoyl and di(ethyl)caxbamoyl; examples of 
10 hydroxyiminod-JQalkyl include hydroxyiminomethyl, 2-(hydrox>dmino)e1i.yl ^d 1- 
(hydroxyimino)ethyl; examples of (l-4C)alkoxyimmo-(l-4C)alkyl include 
methoxyiminomethyl, etboxyiminomeliiyl, l-(methoxyimino)ethyl and 2- . 
(niethoxyimino)eliyl; examples of (MQalkoxyimino include methoxyimino and 
etiioxyiminol; ex^ples of halo(l-4C)alkyI include, halomethyl. 1-baloethyl. 2-haloethyl. 
15 and 3-halopropyl; examples of mtro(l-4C)aIkyl include nitromethyl. 1-nitroethyl, 2- 
nitxoethyl and 3-nitropropyl; examples of amiBo(l-4Qalkyl include aminomethyl. 1- 
aminoethyl, 2-aminoethyl and 3-aminopropyl; examples of cyano(l-4C)alkyl include 
cyanomethyl, 1-cyanoethyl. 2-cyanoethyl and 3-cyanopropyl; examples of (1- 
■ 4Qalkauesulfonamido include mefhanesulfonamido and ethanesulfonamido; examples of 
20 (1.4C)alkylammosulfonyl include meliiylaminosulfonyl and ethylaminosulfonyl; and 
' examplesof di-(l-4QaIkylaminosulfonylincludedimethylaminosulfonyl, 
diethylaminosulfonyl andN-methyl-N-ethylaminosulfonyi; examples of (1- 
4Qalkanesulfouyloxy include methylsulfonyloxy, ethylsulfonyloxy and propylsulfonyloxy; 
examples of (l-40alkanoyloxy include acetoxy, examples of (l-IQalkylaminocarbonyl 
25 include methylaminocarbonyl and etbylaminocaibonyl; examples of di((l- 

4C)a]kyl)amiBOcarbonyl mclude dimetfaylaminocarbonyl and diethylaminocarbonyl; 
examples of (3-8QcycloaIkyl include cyclopropyl. cyclobutyl, cyclopentyl and cyclohexyl; 
examples of (4-7C)cycloalkyl include cyclobutyl, cyclopentyl and cyclohexyl; examples of 
di(N-(l-4Qalliyl)?«ni»«™^e*y»*«^° mclude dimelbylaminomethylimino and 
30 diefliylaininomethylimino. 

Particular values for AR2 include, for example, for tbose.AE2 contaimng one 
heteroatom, furan, pyrrole, thiophene; for lHose AR2 containing one to four N atoms, 
pyrazole, imidazole, pyridine, pyrimidine, pyrazine, pyridazine, 1,2,3- & 1,2,4-tnazole an 
. tetrazole; for tbose AE2 containing one N and one O atom, oxazole, isoxazole and oxazme; 
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for those AE12 contaioing one N and one S atom, thiazole and isothiazole; 
for those AR2 containing two N atoms and one S atom, 1,2,4- and 1,3,4-thiadiazole. 

Particular examples of AEl2a include, for example, dihydropyrrole (especially 2,5- 
dihydropyrrol-4-yl) and tetrahydropyridine (especially l,2,5,6-tetrahydropyrid-4-yl). 
5 Particular examples of AR2b include, for example, tetrahydrofuran, pyrrolidine, 

morpholine (preferably moipholino), thiomorpholine (preferably thiomorphoHno), piperazine 
(preferably piperazino), imidazoline and piperidine, l,3-dioxolan-4~yl, l,3-dioxan-4-yl, 1,3- 
dioxan-5-yl and l,4-dioxan-2-yL 

Where optional substituents are listed such substitution is preferably not geminal 
10 disubstitution unless stated otherwise. If not stated elsewhere, suitable optional substituents 
for a particular group are those as stated for similar groups herein. 

Preferable optional substituents on Ar2b as l,3-dioxolan-4-yl, l,3-dioxan-4-yl, 1,3- 
dioxan-5-yl or l,4-dioxan-2-yl are mono- or disubstitution by substituents independently 
selected jfrom (l-4C)alkyl (including geminal disubstitution), (i-4C)alkoxy, (l-4.C)alkylthio, 
15 acetamido, (l-4C)aI!canoyl, cyano, trifluoromethyl and phenyl]. 

Siiitable phaimaceutically-acceptable salts include acid addition salts such as 
methanesulfonate, fumarate, hydrochloride, citrate, maleate, tartrate and (less preferably) 
hydrobromide. Also suitable are salts formed with phosphoric and sulfuric acid. In another 
aspect suitable salts are base salts such as an alkali metal salt for example sodiimi, an alkahne 
20 earth metal salt for example calcium or magnesium^ an organic amine salt for example 

triethylamine, morpholine, N-methylpiperidine, N-ethylpiperidine, procaine, dibenzylamine, 

JiN-dibenzylethylamine, tris-(2-hydroxyethyl)amkie, N-methyl d-glucamine and amino acids 

I* 

such as lysine. There may be more than one cation or anion depending on the number of 
charged functions and the valency of the cations or anions. A preferred phaimaceutically- 
25 acceptable salt is the sodium salt. 

However^ to facilitate isolation of the salt during preparation, salts which are less 
soluble in the chosen solvent may be preferred whether phaimaceutically-accepiable or not. 

The compounds of the formula (T) maybe administered in the form of a pro-drug 
which is broken down in the human or animal body to give a compound of the formula (I). A 
30 prodrug may be used to alter or improve the physical and/or pharmacokinetic profile of the 
parent compoimd and can be formed when the parent compound contains a suitable group or 
substituent which can be derivatised to form a prodrug. Examples of pro-drugs include in- 
vivo hydrolysable esters of a compound of the formula (I) or a pharmaceutically-acceptable 
salt thereof. 
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' Various forms of prodrugs are kaovm in the art, for examples see: 

a) Desiga of Prodrugs, edited by H. Bundgaard, (Elsevier, 1985) and Methods in 
Enzymology. Vol. ^ p. 309-396, edited by K. Widder. et al. (Academic Press, 1985); 

b) A Textbook of Drug Design and Development, edited by Krogsgaaxd-Larsen and 

5 H. Bundgaard, Ch^ter 5 "Design and AppUcation of Prodrugs", by H. Bundgaard p. 1 13-191 
(1991); 

c) H. Bundgaard, Advanced Drug Delivery Reviews, 8, 1-38 (1992); 

d) H. Bundgaard, a/.. Journal ofPhaimaceutical Sciences, 21,285(1988); and 

e) N. Kakeya, et al, Chem Phami Bull, 32, 692 (1984). 

10 Suitable pro-drugs for triazole derivatives include triazoUumsalts eg halides; for 

example a pro-drag such as: 

1 

X 

(Ref: T.Yamazaki et al . 42"'' toterscience Conference on Antimicrobial Agents and 
Chemotherapy, San Diego, 2002; Abstract F820). 
15 An in-vivo hydrolysable ester of a compound of the formula (I) or a pharmaceutically- 

acceptable salt thereof containing caxboxy or hydroxy group is, for example, a 
phamiaceutically-acceptable ester which is hydrolysed in the human or animal body to 

produce the parent acid or alcohol. 

Suitable phaimaceutically-acceptable esters for carboxy include (l-6C)a]koxymethyl 
20 esters for example methoxymethyl, (l-6C)alkanoyloxymethyl esters for example 

pivaloyloxymethyl, phthaHdyl esters, (3-8C)cycloa]koxycarbonyloxy(l-6C)alkyl esters for 
• example 1-cyclohexylcarbonyloxyethyl; l,3-dioxolan-2-onyhnethyl esters for example 5- 
methyl-l,3-dioxolan-2.yhnethyl; and(l-6C)a]koxycarbonyioxyethyl esters for example 1- 
methoxycarbonyloxyethyl and may be formed at any carboxy group in the compounds of this 
25 invention. 

An in-vivo hydrolysable ester of a compound of the invention or a phannaceutically- 
•;• acceptable salt thereof containing a hydroxy group or groups includes inorganic esters such as 
phosphate esters (including phosphoramidic cycUc esters) and a-acyloxyalkyi ethers and 
related compounds which as a result of the in-vivo hydrolysis of the ester breakdown to give 
30 the parent hydroxy group/s. Examples ofa-acyloxyalkyl ethers include acetoxymethoxy and 
2.2-dimethylpropionyloxymethoxy. A selection of in-vivo hydrolysable ester forming groups 
for hydroxy include (1-1 OQalkanoyl, benzoyl, phenylacetyl and substituted benzoyl and 
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phenylacetyl, (l-lOQalkoxycarbonyl (to give alkyi carbonate esters), di-(l- 
4C)alkylcarbanioyl andN-(di-(l-4Qalkylammoethyl)-N-(l-4C)a]kylc^^ (to give 
caibamates), di-(l-4C)alkylaimnoacetyl, carboxy(2-5C)alkylcarbonyl and carboxyacetyl. 
Examples of ring substituents onphenylacetyl aad benzoyl include chloronaiethyl or 
5 anainomethyl, (l-4C)alkylaminoniethyl and di-((l-4C)alkyl)aminoiaethyl, and moipholino or 
piperazino linked from a riutig nitrogen atom via a methylene linking group to the 3- or 4- 
position of the benzoyl ring. Other interesting in-vivo hydrolysable esters include, for 
example, R'^C(0)0(l-6C)alkyl-C0- (wherein R"^ is for example, optionally substituted 
ben2yloxy-(l-4C)alkyl, or optionally substituted phenyl; suitable substituents on a phenyl 

10 group in such esters include, for example, 4-(l-4C)piperazino-(l-4C)alkyl,'piperazino-(l- 
4C)alkyl and morpholino-(l-4C)alkyL 

Suitable in-vivo hydrolysable esters of a compound of the formula (I) are described as 
follows. For example, a 1,2-diol maybe cyclised to form a cychc ester of formula (PDl) or a 
pyrophosphate of formula (PD2), and a 1,3-diol may be cyclised to form a cychc ester of the 

15 formula (PD3): 

0 

7;^p, H-o^r ^^O-H 
op o o 






(PDl) (PD2) (PD3) 

Esters of compounds of formula Q) wherein the HO- function/s in (PDl), (PD2) and 
(PD3) are protected by (l-4C)alkyl, phenyl or benzyl are useful intermediates for the 
20 preparation of such pro-drugs. 

Further in-vivo hydrolysable esters include phosphoramidic esters, and also 
compounds of invention in wluch any free hydroxy group independently forms a phosphoryl 
(npd is 1) or phosphiiyl (npd is 0) ester of the formula (PD4) : 

(O)npd 

II 

25 HO 

(PD4) 

For tihe avoidance of doubt, phosphono is rP(0)(0H)2; (l-4C)alkoxy(hydroxy)- 
phosphoryl is a mono-(l-4C)alkoxy derivative of -0-P(0)(0H)2; and 
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di-(l^C)a]koxyp]iosphoryl is a di-(l-4C)alkoxy derivative of -0-P(0)(0H)2. 

• Useful iBtennediates for the preparation of such esters include compounds containing 
a group/s of formnla (PD4) in wbich either or bofli of the -OH groups in (PDl) is " 
independentiy protected by (l-4C)aIkyl (such compounds also being interesting compounds in 
5 theiro^right). phenyl orphenyl-(l-4C)a]kyl (such phenyl groups being optionally 
substituted by 1 or 2 groups independentiy selected from (l-4C)alkyl, nitio. halo and . 
(l-4Qalkoxy). - 

Thus. prodrugs containing groups such as (PDl), (PD2), (PD3) ^d (PD4) maybe 
prq,aredby reaction of a compound of invention containing suitable hydroxy group/s with a 
10 suitably protected phosphoryl^ting agent (for example, containing a chloro or dialkylammo 
. leaving group), followed by oxidation (if necessary) and deprotection. 
Other suitable prodrugs include phosphonooxymethyl ethers and their salts, for example a 
prodrug of R-OH such as: 

• ^ ro" Na 

O 

15 

When a compound of invention contains a number of free hydroxy group, those 
groups not being convertedintoaprodrugfunctionaHtymaybeprotected(for example, using 

at-butyl-dimelhylsilyl group), and later deprotected. Also, enzjmiatic methods may be used 
to selectively phosphorylate or dephosphorylate alcohol fimctionahties. 

20 Where phannaceutically-acceptable salts of an in-vivo hydrolysable ester maybe 

formed this is achievedby conventional techniques. Thus, for example, compounds 
containing a gro,^ of formula (PDl), (PD2). (PD3)and/or (PD4) may ionise (partially or 
■fully) to fomi salts with an appropriate number of counter-ions. Thus, by way of example, if 
anin-vivo hydrolysable ester prodrug of a compound of invention contains two (PD4) groups, 

•• 25 there are four HO-P- functionatities present in ttie overall molecule, each of which may form 
an appropriate salt (i.e. the overall molecule may form, for example, a mono-, di-, tia- or tetia- 
sodium salt). 

When a compound of formula (D contains a number of free hydroxy group, tiiose 
groups not being converted into a prodrug functionality may be protected (for example, using 
30 at-butyl-dimethylsilyl group), andlaterdeprotected. Also, enzymatic methods may be used 
to selectively phosphorylate or dephosphorylate alcohol functionaries. 

Other interesting in-vivo hydrolysable esters include, for example, those in which Rc 
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is defined by, for example, R^'*C(0)0(l-6C)alkyl-C0- (wherein R^^is for example, 
beii2yloxy-(l-4C)alkyl, or phenyl). Suitable substituents on a phenyl group in such esters 
include, for example, 4-(l-4C)piperazino-(l-4C)aliyl, piperazino-(l-4C)alkyl and 
morpholuio-(l -4C)al]cyl. 
5 Where phannaceutically-acceptable salts of an in- vivo hydrolysable ester may be 

formed tins is achieved by conventional techniques. Thus, for example, compounds 
containing a group of formula (PDl), (PD2) and/or (PD3) may ionise (partiaUy or fully) to 
form salts with an appropriate number of counter-ions. Thus, by way of example, if an in-vivo 
hydrolysable ester prodmg of a compound of formula (I) contains two (PD3) groups, there are 
10 four HO-P- functionaHties present in the overall molecule, each of which may fomi an 
appropriate salt (i.e. the overall molecule may form, for example, a mono-, di-, tri- or tetra- 
sodium salt). 

The compounds of the present invention have a chiral centre at the C-5 position of the 
oxazohdinone ring. The phannaceutically active enantiomer is of the formula (lA): 

O 

A 



Q — N O 



15 




(TA) 

The present invention includes the pure enantiomer depicted above or mixtures of the 
5(72) and enantiomers, for example a racemic mixture. If amixture of enantiomers is 
used, a larger amount (depending upon the ratio of the enantiomers) will be required to 
20 achieve the same effect as the same weight of the phannaceutically active enantiomer. The 
enantiomer depicted above may be the 5(R) or 5(S) enantiomer depending on the nature of the 
■ N-HET group (for example, when -N-HET is imidazole it is the 5(^ enantiomer). 

Furthermore, some compounds of the formula (1) may have other chiral centres, for 
example, certain sulfoxide compounds may be chiral at the sulfiar atom. It is to be understood 
25 that the invention encompasses all such optical and diastereo-isomers, and racemic mixtures, 
. that possess antibacterial activity. It is well known in the art how to prepare optically-active 
forms (for example by resolution of the racemic form by recrystallisation techniques, by 
chiral synthesis, by enzymatic resolution, by biotransformation or by chromatographic 
separation) and how to determine antibacterial activity as described hereinafter. 
30 Furthermore, some compounds of the formula (I), for example certain sulfoxide 

compounds may exist as cis- and trans- isomers. It is to be understood that the invention 
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T»» ip«Son «la.=s .o al «*medo fonns of oo,npo»nds of «« fibula (0 tba. 

nossess antibacterial activity. . ^ -^^^ 

I, i. also to be «nde.3.ood to. cerUin «>mpo»ids of «.e tonnda (Q oan «^ m 
5 «„va.cdasw.Uas»n»lvatedtonB,suoh.s,ibroxa..pl.,iyto»>fo™a. 

"'^\isalso.obo-»s,oodto.c«.aiBcon,o»nd.offl»fomvaaWmaycriuW 
p„,^,pM«and*a.toin,«*on»co^a3S«.n.,»hfo,n.whichpo^»»*'=.o,=nal 

A.s.a.edbet0„.weh.v.ai^v.^aW0fco..pound,^hav,800dac«.2 
,:^.c«»Mno=ly used antibioto. Tbeyhave goodphysical and/or pbarmacota.,>c 

a, o.ap— «c,By-.ocep.*.esal.o.»i.vivobyd..,^leesterfl.«eof,wb»»n^ 

.;s.»=n.a-N-HBT(wbich^yal.bcd.aaibedaaHHrbe^).Tandom„ 

.„bsto.n.a»».ttonedabo,eha,evalueadiso,oaedhe^e6,re.oranyofmefoUo^ 

value, (wbicb ^y be used wh»e app^ any of «>e de Wttona .ud «^en« 
20 disclosed bereiubefoie or hemnafter): , ,f„™,i,mman 
m one embodtaen. of »>. mvenSoB are p«,vided eon^mds of fcnnula ffl. m an 
,lWive».bodim»*ar.providedpbam»ceaac.lly-aceep..bJesal.sofeon^ou„dsof ■ 

ina^n^e, eu.bodta.e.a«p»vided .-.vo b,d.olj«*le e.e. of 

- compo«ndsottauhCl),»dinaSrf>eraltena.lveembodtaen,=reprov>ded 

25pbalcenticaUy-aoe^.abies,l«ofin-vi,ob,*olys*lees.e^ 

®' Preferably Q is sel«*d ftom Ql. Q2, Q4 and Q6; especiaUy Ql and Q2-. and most 

"^'ilodl»».T is selected ao„ «.c poups of fonnula CTAaD -o CrAa») 
30 definedberein.Par«cnlarvaluesofTaregronpsofforn>«la(TAa9,oTAal2)^ 

a another anbodtaent T is selected ftom the groups of fonnula (TAal) to 

nm) Partieular values of T are poups of the formula <JM5) to (TAa8). 
■ ^ ^apref^ed«nbodi^.nt.Tisselected6o,n(TAaltoTAa4),TAa7andTAa8. 

Particularvalnea of T are groups of the fotmuU CTAal to TA4). 
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la another embodiment, T is selected from TAal, TAa3, TAa5, TAa7 and TAa8. 

Paiticular values for T are TAal, TAa5, TAa7 aad TAa8. 

Especially preferred is each of these values of T when present in Ql and Q2, 

particularly in Ql. 

5 Preferably R^^ is hydrogen or (l-4C)aIkyl, more preferably R^^ is hydrogen. 

In one embodiment R"^^ and R^ are independently selected from hydrogen, halo, 
cyano, (l-4C)alkoxycarbonyl, (l-4C)alk:anoyl, -CONRcRv {wherein Rc is hydrogen or (1- 
4C)alkyl; Rv is hydrogen or (l-4C)alkyl} and (l-4C)alkyl [optionally substituted with 
hydroxy, cyano, ORc (wherein Rc is selected from Rcl and Rc2 as hereinbefore defined), 
10 phenyl {optionally subsituted by 1, 2 or 3 substituents independently selected from (1- 
4C)alkyl, (l-4C)alkoxy and halo} and (l-4C)alkoxy]. 

In one embodiment, R"^*^ and R^^ are independently selected from hydrogen, halo, 
cyano, (l-4C)alkoxycarbonyl, (l-4C)alkanoyl, -CONRcRv {wherein Rc is hydrogen or (1- 
4C)aIkyl; Rv is hydrogen or (l-4C)aIkyi} and (l-4C)alkyl [optionally substituted with 
15 hydroxy, cyano, ORc (wherein Rc is selected from Rcl and Rc2 as hereinbefore defined), 
phosphoryl, phenyl {optionally substituted by 1, 2 or 3 substituents independently selected 
from (l-4C)a]kyl, (l-4C)alkoxy and halo} and (l-4C)alkoxy];. 

In another embodiment, R"*^ and R^ are independently selected from hydrogen, 
cyano, hydroxy(l-4C)alkyl, cyano(l-4C)alkyl, phosphoryl(l~4C)alkyl, benzyl (optionally 
20 substituted on the phenyl ring by one substituent selected from halo, methyl and methoxy), (1 - 
4C)alkyl, (l-4C)alkyl substituted with ORc (wherein Rc is R^^CO and R^^ is selected from 
Rc2b), (l-4C)alkanoyl and (l-4C)alkoxycarbonyl. 

Li a further embodiment, R"^^ and R^ are independently selected from hydrogen, 
cyano, hydroxymethyl, cyanomethyl, phosphorylmefhyl, methoxybenzyl, methyl, formyl and 
25 ethoxycarbonyl. , 

In a preferred embodiment, R"*^ is selected from methyl, cyano, formyl, 
ethoxycarbonyl, hydroxymethyl and phosphorylmethyl; and R^ is selected from hydrogen, 
methyl, methoxybenzyl and cyanomethyl. When R"*^ and R^** are both present (that is, in 
TAaS) R^ is preferably hydrogen or methyl. 
30 When R^"* and R^** are independently selected from optionally substituted (as 

defined) (l-4C)alkyl, preferably there are one or two substituents, most especially just one 
substituent; and when the optional substituent is -CONRcRv or -NRcRv, Rc is preferably 
hydrogen, (l-4C)alkyl or (l-4C)alkanoyl. 



m 



100869 

-17- 

^ ' In a foither preferred embodiment. R*i8(l-4Qa]kyl substitute 

wiHi ORc, where Rc is selected from any of the definitioiis for Rc given hereinbefore or 
heceinafler, particularly those definitions for Rc in aspects (c) to (g) below. 

The above preferred values of (TAa) are particularly preferred when present in Ql or 
5 Q2. especially Ql. Most preferable is CTAal) with preferable R^^ubstituents as hereinbefore 

defined. 

Preferable values for other substituents (which may be used where appropriate with 
any of the definitions and embodiments disclosed hereinbefore or hereinafter) are :- 
(a) -N-HET is preferably of formula (Ic), (Id) or (If). 
10 (b) InoneaspectpreferablyoneofR^andRMshydrogenandtheotherfluoro. hianother 

aspect both R^ and are fluoro. 

(c) In one aspect Rc is R"CO- and R^Ms selected from (l-4C)alkoxycarbonyl, 
hydroxy(l-4C)alkyl, (l-4C)alkyl (optionally substituted by one or two hydroxy groups, or by 
a (l-4C)allcanoyl group), (l-4C)alkylamino, dimethylamino(l-4C)alkyl, (l-4C)alkoxymethyl, 

15 (MOalkanoyhnethyl, (l-4C)alkanoyloxy(I-4C)alkyl, (l-5C)alkoxy and 2-cyanoethyl. 

(d) In another aspect Rc is R^^CO- and R" is (l-4C)alkyl substituted with one substituent 
selected frbm (l-4C)alkoxy-(l-4C)alkoxy. (l-4C)alkoxy-(l-4C)aJkoxy-(l-4C)a]koxy, 
phosphoryl [-0-P(0)(OH)2, and mono- and di-(l-4C)a]koxy derivatives thereof], phosphiryl 
[-0-P(0H)2 and mono- and di-(l-4C)alkoxy derivatives thereof], phosphonate [phosphono, - 

20 P(0)(0H)2, and mono- and di-(l-4C)alkoxy derivative thereof], phosphjnate [-P(OH)2 and 
mono- and di-(l-4C)alkoxy derivatives thereof], (MQalkoxycaibonyl. (l-4C)aIkoxy-(l- 
4C)alkoxycarbonyl and (l-4C)a]koxy-(l-4C)alkoxy-(l-4C)alkoxycarbonyl. 

(e) In a further aspect R" is selected from l>dihydroxyethyl, l,3-dihydroxyprop-2-yl, 
1,2,3-trihydroxyprop-l-yl, methoxycaibonyl, hydroxymelhyl, methyl, methylamino, 

25 dhnethylaminomethyl, methoxymethyl, acetoxymethyl, methoxy. methyllhio, naphthyl, 
tert-butoxy and 2-cyanoethyl. 

(f) In a further aspectR'^ is selected from 1,2-dihydroxyethyl, l,3-dihydroxyprop-2-yl 
and 1,2,3-trihydroxyprop-l-yL , 

(g) In another aspect preferably R" is hydrogen, (l-lGQalkyl [optionally substituted by 
30 one or more hydroxy] or R**C(0)0(l-6C)alkyl. 

For compounds of formula (T) preferred values for Rc are those in group (Rc2) when 
present in any of the definitions herein containing Rc- 

Where the number of optional substituents on a group is not otherwise preferably 
defined, the preferable number of optional substitaents is one. 
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Especially preferred compounds of the present invention are of the formula 

(IB): 




5 wherein -N-HET is 1,2,3-triazoH-yl or tetrazol-2-yl; 
and are independently hydrogen or fluoro; and 
T is selected from (TAal to TAa4), TAa5, TAa7 and TAa8; or pharmaceutically-acceptable 
salts or in-vivo hydrolysable esters thereof. 

Further especially preferred compounds are of the formula (IB) 
10 wherein -N-HET is 1^,3-triazoH-yl or tetrazol-2-yl; 
R^ and R^ are independently hydrogen or fluoro; and 

T is selected from TAal, TAa5, TAa7 and TAa8; or pharmaceutically-acceptable salts or in- 
vivo hydrolysable esters thereof. 

Further especially preferred compounds are of the formula (IB) 
15 wherein -N-HET is 1 ,2,3-triazol-l-yl or tetrazol-2-yl; 
R^andR^ are independently hydrogen or fluoro; and 
T is selected from TAal, TAaS, TAa7 and TAa8; 
R^ is hydrogen or (l-4C)alkyl; 

R'^^andR^ axe independently selected from hydrogen, cyano, hydroxy(l-4C)alkyl, cyano(l- 
20 4C)a]kyl, phosphoryl(l-4C)allcyI, benzyl (optionally substituted on the phenyl ring by one 
substituent selected from halo, methyl and methoxy), (l-4C)alkyl, (l-4C)alkyl substituted 
with ORc (wherein Rc is R^^CO and R^^ is selected from Rc2b), (l-4C)alkanoyl and (1- 
4C)alkoxycarbonyl or pharmaceutically-acceptable salts or in-vivo hydrolysable esters . 
thereof. 

25 Further especially preferred compounds are of the formula (EB) 

wherein -N-HET is 1,2,3-triazol-l-yl or tetrazol-2-yl; 

R^ and R^ are independently hydrogen or fluoro; 

T is selected from TAal, TAa5, TAa? and TAa8; 

R"*^ (l-4C)alkyl substituted with ORc and hydroxy; 
30 or pharmaceutically-acceptable salts or in-vivo hydrolysable esters thereof 
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^ ' Further especiaUy preferred compounds are of the formula (IB) 
■wherein -N-HET is 1,2,3-triazol-l-yl or tetrazol-2-yl; 
and are independently hydrogen 01 fluoro; and 

T is selected from TAal, TAa5, TAa7 and TAa8; 
5 R* is hydrogen or methyl; 

R"* is selected from methyl, cyano, foimyl, ethoxycarbonyl, hydroxymethyl and 

phosphorylmethyl; 

R^ is selected from hydrogen, methyl, methoxybenzyl and cyanomethyl; 
or phaimaceutically-acceptable salts or in-vivo hydrolysable esters thereof. 

10- 

In all of the above aspects and preferred compounds of formula (IB), m-vivo 
hydrolysable esters are preferred where appropriate, especially phosphoryi esters (as defined 

by formulae (PD 1) - (PD4) with npd as 1). 

In aU of the above definitions the preferred compounds are as shown in formula (lA), 

15 i.e. the pharmaceuticaUy active emantiomer. 

Particular compounds of the present invention include the each of iJie foUowing 

Examples, in particular Example No. 1 . 
Prnp.ess section ; 

20 m a further aspect the present invention provides a process for preparing a compound 

of fomiula (D or a pharmaceutically-acceptable salt or an in-vivo hydrolysable ester thereof. 
It will be appreciated that during certain of the following processes certain substituents may 
requireprotection to prevent llxeirundesired reaction. IteskiUed chemist will apprec.^^^ 

when such protection is required, and how such protecting groups may be put m place, and 

25 later removed. - , 

For examples of protecting ffoups see one of the many general texts on the subject, 
for example, 'Protective Groups in Organic Sjoithesis' by Greene and Wuts (pubHsher: John 
WUey & Sons). Protecting groups may be removed by any convenient method as descnbed m 
the literature or known to the skiUed chennst as appropriate for the removal of the protectmg 
30 group in question, such methods being chosen so as to effect removal of the protecting group 
with minimum disturbance of groups elsewhere in the molecule. 

Thus, if reactants include, for example, groups such as amino, carboxy or hydroxy it 
may be desirable to protect the group in some of the reactions mentioned herein. 
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A suitable protecting group for an amiao or aUcylamino group is, for example, an acyr 
group, for example an alkanoyl group such as acetyl, an alkoxycarbonyl group, for example a 
methoxycarbonyl, ethoxycarbonyl or r-butoxycarbonyl group, an arylmethoxycarbonyl group, 
for example benzyloxycarbonyl, or an aroyl group, for example benzoyl. The deprotection 
5 conditions for the above protecting groups necessarily vary with the choice of protecting 
, group. Thus, for example, an acyl group such as an alkanoyl or alkoxycarbonyl group or an 
aroyl group may be removed for example, by hydrolysis with a suitable base such as an alkaH 
metal hydroxide, for example lithium or sodium hydroxide. Alternatively an acyl group such 
as a ^-butoxycarbonyl group may be removed, for example, by treatment with a suitable acid 
10 as hydrochloric, sulfuric or phosphoric acid or trifluoroacetic acid and an 

arylmethoxycarbonyl group such as a benzyloxycarbonyl group may be removed, for 
example, by hydrogenation over a catalyst such as palladium-on-carbon, or by treatment with 
a Lewis acid for example boron tris(trifluoroacetate). A suitable alternative protecting group 
jfor a primary amiao group is, for example, a phthaloyl group which may be removed by 
15 treatment with an alkylamine, for example dimethylamiaopropylamine, or with hydrazine. 

A suitable protecting group for a hydroxy group is, for example, an acyl group, for 
example an alkanoyl group such as acetyl, an aroyl group, for example benzoyl, or an 
arylmethyl group, for example benzyl. The deprotection conditions for the above protecting 
groups will necessarily vary with the choice of protecting group. Thus, for example, an acyl 
20 group such as an alkanoyl or an aroyl group may be removed, for example, by hydrolysis with 
a suitable base such as an alkali metal hydroxide, for example lithium or sodium hydroxide. 
Alternatively an arylmethyl group such as a benzyl group may be removed, for example, by 
hydrogenation over a catalyst such as palladiutn-on-carbon. 

A suitable protecting group for a carboxy group is, for example, an esterifying group, 
25 for example a methyl or an ethyl group which may be removed, for example, by hydrolysis 
with a base such as sodium hydroxide, or for example a /-butyl group which may be removed, 
for example, by treatment with an acid, for example an organic acid such as trifluoroacetic 
acid, or for example a benzyl group which may be removed, for example, by hydrogenation 
over a catalyst such as palladium-on-carbon, 
30 Resins may also be used as a protecting group. 

The protecting groups may be removed at any convenient stage in the synthesis using 
conventional techniques well known in the chemical art. 

A compound of the formula (I), or a phaimaceutically-acceptable salt or an in vivo 
hydrolysable ester thereof, may be prepared by any process known to be applicable to the 
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" preparation oVcheoncaUy-rekted compounds. . Suet processes, when used to prep^ 

compound of the fomiula (I), or a phaimaceuticaUy-acceptable salt or an in vivo hydrolysable 
ester thereof, are piovidedas a further feature of the inventioii and are iUustrated by the 
foUowing representative examples. Necessary starting materials may be obtained by standard 

5 procedures of organic chemistry (see, for example. Advanced Organic Chemistry (Wiley- 
Merscience), Jerry March). The preparation of such starting materials is described within the 
accompanying non-limiting Examples (in which, for example, 3,5-difluorophenyl, 3- 
fluorophenyl and (des-fluoro)phenyl containing intemiediates may all be prepared by 
analagous procedures; or by alternative procedures - for example, the preparation of (T 

10 group)-(fluoro)phenyl intermediates by reaction of a (fluoro)pheaylstarmane with, for 

example, a pyran or (tetrahydro)pyridine compound, may also be prepared by anion chanistry 
(see, for example, WO97/30995). Alternatively, necessary starting materials are obtainable by 
analogous procedures to those illustrated which are within the ordinary skill of an organic 
chemist. Information on the preparation of necessary starting materials or related compounds 

15 (which maybe adapted to formnecessary starting materials) may also be found in the 

foUowing Patent and AppUcation Pubhcations, the contents of tiie relevant process sections of 
which are hereby incorporated herein by reference : WO 94-13649; WO 98-54161; WO 99- 
64416; WO 99-64417; WO 00-21960; WO 01-40222. 

The skilled organic chemist will be able to use and adapt the information contained 

20 and refereuced within the above references, and accompanying Examples therein and also the 
Examples herein, to obtain necessary starting materials, and products. 

Thus, the present invention also provides that the compounds of tiie formula (I) and 
phaimaceuticaUy-acceptable salts and in-vivo hydrolysable esters thereof, can be prepared by 
25 a process (a) to (g) as follows (wherein the variables are as defined abqve unless otherwise 
stated) : 

(a) by modifying a substituent in, or intiroducing a new substitixent into, the substituent 
group Q of anotiier compound of formula (I) - for instance by (i) displacement of a functional 
group from a compound of formula (D by another ftmctional group, (ii) by oxidation or (iii) 
30 reduction of a compound of formula (I), by (iv) addition of a reagent to or (v) eUmination of a 
reagent from a compound of formula (I), by (vi) metathesis of a compound of formula (I) mto 
a modified compound of formula (I), or by (vii) rearrangement of a compound of formula (I) 
to an isomeric compound of formula (J) (Scheme I shows two examples drawn from the raage 
of suitable methods); or 
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(b) by reaction of a compound of fbnnula (n) : 

O 

A 

Q-N O 



Y 

(H) 

wherein Y is a displaceable group (which may be preformed, such as chloro or mesylate, or 
5 generated in-situ, for example imder Mitsunobu conditions) with a compound of the formula 
(m): 

-N-HET 

m 

wherein -N-HET (of formula (la) to (If ), optionally protected) is HN-HET (free-base form) or 
10 TST-HBT anion formed from the free base form (Scheme n shows examples drawn from the 
range of suitable methods); or 
(c) by reaction of a compound of the formula (TV) : 

Q-Z 

(IV) 

15 wherein Z is an isocyanate, amine or urethane group with an epoxide of the formula (V) 

wherein the epoxide group serves as a leaving group at the terminal C-atom and as a protected 
hydroxy group at the internal C-atom; or with a related compound of formula (VT) where 
the hydroxy group at the internal C-atom is conventionally protected e.g. with an acetyl group 
and where the leaving group Y at the terminal C-atom is a conventional leaving group e.g. a 

20 chloro- or mesyloxy-group. 

[Protected-O] 





(V) (VI) 
(Scheme IH shows examples drawn from the range of suitable methods), or 
(d) (i) by coiq)ling, using catalysis by transition metals such as palladium(0), of a compound 
25 offonnula(Vn) : 

O 



X-Q-N p 

-Y' 
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(vn) 

wherein Y' is a group -N-HET as hereiiibefore defined, X is a replaceable substitaent - such 
as chloride, bromide, iodide, or trifluoromethylsulfonyloxy; 

with a compound of the formula (Vm), or an analogue thereof, which is suitable to give^a T 
5 substitueat as defined by (TAal-TAal2) in which the Unk is via an sp^ carbon atom (D - 
CH=C-Lg where Lg is a leaving group such as chloride, bromide, iodide, or 
trifluoromethylsulfonyloxy; or as in the case of reactions carried out under Heck reaction . 
conditions Lg may also be hydrogen) 



D 



10 



(vm) 

where Ti and may be the same or different and comprise a precursor to a ring of type T as 
hereinbefore defined, or and T^ may together with D form a ring of type T as hereinbefore 
defined (Scheme IV shows examples drawn from the range of suitable methods); 
(d) (ii) by coupling, using catalysis by transition metals such as paUadium(0), of a compound 
15 of formula (VnA): 

K 

H-N O 

(vnA.) 

wherein Y' is a group HET as hereinbefore defined, with a compound 

[Aiyl]-X 

20 where X is a replaceable substituent- such as chloride, bromide, iodide, or 

trifluoromethylsulfonyloxy. or an analogue thereof (Scheme IV shows an example drawn 
firom the range of suitable methods); 

(e) ' WhereN-HETisl.2.3-triazolethereistheadditioualpossibihtybycycloadditionvia 
the azide (wherein Y in (D) is azide). with acetylene or masked acetylene (such as a vinyl 

25 sulfone, anitroloefin. or an enamine, or a substituted cyclohexa.l,4-diene derivative (Scheme 
n shows examples drawn firom the range of suitable methods); 

(f) WhereN-HET is 1,2.3-triazole there is Ihe additional possibihty of synthesis with a 
conqjound of formula CK), namely the arenesulfonylhydrazo»e of acetaldehyde, by reaction 
of a compound of formula (D) where Y = NH^ (primary ™ ), as illustrated in Scheme V. 
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O 

A 

Q-N O 



ArSi 

H 
Y 



9' 




H 



V 

OX) 



(I[:Y = NH2) 

(g) Where N-HET is 1 ,2,3-triazole there is the additional possibility of regioselective 
synthesis by cycloaddition via the azide (wherein Y in (IT) is azide) with acetylene using Cu(r) 
5 catalysis in e.g. aqueous alcoholic solution at ambient temperatures to give the N-1,2,3- 
triazole, as illustrated ia Scheme VI. 




CII:Y = N3) 

and thereafter if necessary: (i) removing any protecting groups; (ii) forming a 
10 phannaceutically-acceptable salt; (iii) fonning an in-vivo hydrolysable ester. 

The main synthetic routes are illustrated in Schemes (I) to (VI) below (with Q as 
phenyl, and T, R2, R3, and A defined with reference to analogous substituents defined 
elsewhere herein). The compounds of the invention may be prepared by analogous chemistry 
adapted firom these Schemes, Schemes (IT) and (VT) also show the prq)aration of 1,2,3- 
15 triazoles via the azide (prepared fix)m the relevant hydroxy compoimd) and the amine 
(prepared e.g. firom the azide) respectively. 




LiBH4 



EtOCOC=N-OH 




O 



EtO. 



NBS/base O 
Scheme I 
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Scheme m 



Pd(0) 




Scheme IV 




NH, 



CI 



Base 




Scheme V 

e.g. CUSO4.5H20. 0.1-3 mole % 
sodium ascorbate. 0.5-15 mole % 



(t-BuOH or EtOH) and/or HJD 
room temperature, hc=CH 



Scheme VI 
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DeprotectioB, salt formation or in-vivo hydrolysable ester foimatioii may each be 
provided as a specific final process step. 

The N-linked hetereocycle can of course be prepared early in the overall synthesis, 

5 and then other fimctional groups changed. 

Where Y is a displaceable group, suitable values for Y axe for example, a halogeno or 
sulfonyloxy group, for example a chloro, bromo, methanesulfonyloxy or toluene-4- 
sulfonyloxy group. 

General guidance on reaction conditions and reagents may be obtained in Advanced 
10 Organic Chemistry, 4* Edition, Jeny March (publisher : J.Wiley & Sons). 1992. Necessary 
starting materials may be obtained by standard procedures of organic chemistry, such as 
described in this process section, in the Examples section or by analogous procedures within 
the ordinary skill of an organic chemist. Certain references are also provided which describe . 
the preparation of certain suitable starting materials, for example Intemational Patent 
15 Application Publication No. WO 97/37980, the contents of which are incorporated here by 
reference. Processes analogous to those described in the references may also be used by the 
ordinary organic chemist to obtain necessary starting materials. 

(a) Methods for converting substituents into other substituents are known inlhe art For 
example an alkylthio group maybe oxidised to an alkylsulfinyl or alkysulfonyl group, a cyano 

20 group reduced to an amino group, a nitio group reduced to an amino group, a hydroxy group 
alkylatedtoamethoxygroup,ahydroxygroupthiomethylatedtoanarylthiomethylora 
heteroarylthiomethyl group (see, for example. TeLLett., 585, 1972). a caibonyl group 
converted to a thiocarbonyl group (eg. using Lawsson's reagent) or a bromo groi^ converted 
to an alkylthio group. It is also possible to convert one Rc group into another Rc group as a 

25 final step in the preparation of a compound of the formula (0. for example, acylation of a 
group of formula (TC5) wherein Rc is hydrogen. 

(b) ( i) Reaction (b)(i) (in wBch Y is initially hydroxy) is performed under Mitsunobu 
conditions, for example, in the presence of tri-n-butylphosphine and-diethyl azodicarboxylate 
(DEAD) in an organic solvent such as THF, and in the temperature range 0°C - 60°C, but 

30 preferably at ambient temperature. Details of Mitsunobu reactions are contained in Tet. Letts.. 
3L 699, (1990); The Mitsunobu Reaction, D.LJaughes. Organic Reactions, 1992, Vol.42, 
335-656 and Progress in the Mitsunobu Reaction, D.L.Hughes, Organic Preparations and 
Procedures hitemational, 1996, Vol.28. 127-164. 
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Compounds of the formula (H) wherein Y is hydroxy may be obtained as described in 
the references cited herein (particularly in the section proceeding the discussion of protecting 
groups), for example, by reacting a coinpound of the formula (X) with a conq)ound of formula 
CXD: 



Q-N 

)-0F?' 




10 wherein R^^ is (l-6C)a]kyl or benzyl and R^^ is (l-4C)alkyl or -S(0)„(l-4C)alkyl where n is 0, 

1 or 2. Preferably R^^ is (l-4C)alkyl. 

In particular, compounds of the formula (II), (X) and (XQ may be prepared by the 

skilled man, for example as described in International Patent Application Publication Nos. 

WO95/07271, W097/27188, WO 97/30995, WO 98/01446 and WO 98/01447, the contents of 
15 wliich are hereby incorporated by reference, and by analogous processes. 

If not commercially available, compounds of the formula QJI) may be prepared by 

procedures which are selected from standard chemical techniques, techniques which are 

analogous to the synthesis of known, structurally similar compounds, or techniques which are 

analogous to the procedures described in the Examples. For example, standard chemical 
20 techniques are as described in Houben Weyl, Methoden der Organische Chemie, E8a, Pt.I 

(1993), 45-225, BJ. Wakefield. 

(b)( ii) Reactions (b)(ii) are perfoimed conveniently in the presence of a suitable base such as, 
for example, an alkali or alkaline earth metal carbonate, alkoxide or hydroxide, for example 
sodium carbonate or potassium carbonate, or, for example, an organic amine base such as, for 
25 example, pyridine, 2,6-lutidine, collidine, 4-dimethylaminopyridine, triethylamine, 

moipholine or diazabicyclo-[5.4.0]undec-7-ene, the reaction is also preferably carried but in a 
suitable inert solvent or diluent, for example methylene chloride, acetonitrile, tetrahydrofuran, 
1,2-dimethoxyethane, iV;iV*-dimethylformamide, iV;iV-dimethylacetaniide, iV-methylpyrrolidin- 
2-one or dimethylsulfoxide at and at a temperature in the range 25-60°C. 
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^ ' Whea Y is chloro, the compoimd of the foimula OD.may be formed by'reactmg a 

coxnpomd of the fonnida (D) wherein Y is hydroxy (hydroxy compomid) with a chlormating 
agent For example, by reacting the hydroxy coinpound with thionyl chloride, in a 

. temperaturerange of ambient temperature to reflux, optionally in a chlorinated solvent such 
5 as dichloromelhane or by reacting the hydroxy compound with carbon tetrachloride/tnphenyl 
phosphine in dichloromelhane, in a temperature range of 0°C to ambient temperature. A. 
compomd of the formula (H) wherein Y is chloro or iodo may also be prepared from a 
compound of the formula QI) wherein Y is mesylate or tosylate, by reacting the latter 
compomd witii htibium chloride or lithium iodide and crown ether, in a suitable.organic 
10 solYentsuchasTHF,matemperaturerangeofambienttemperaturetoreflux 

When Y is (l-4C)alkanesulfonyloxy or tosylate the compound (U) maybe prepared by 
reacting the hydroxy compound with (l-4C)alkanesulfonyl chloride or tosyl chloride m the 
presence of a mild base such as triethylamine or pyridine. 

When Y is a phosphoryl ester (such as (PhO)2-P(0)-0-) or Ph2-P(0)-0- the 
15 compound (H) may be prepared from the hydroxy compound under standard conditions, 
(c) Reaction (c) is performed under conditions analogous to Ihose described in the 
following references which disclose how suitable and analogous starting materials may be 

obtained. 

Reaction (c) is especially suitable for compounds in which HET-H is a weakly acidic 
20 heterocycle (such as, for example, triazole or tetrazole). 

Compounds of the formula Q-Z wherein Z is an isocyanate may be prepared by the 
skilled chemist, for example by analogous processes to those described m Walter A. Gregory 
■ et al in J. Med. Chem. 1990. 33, 2569-2578 and Chung-Ho Park et al in J. Med. Chem. 1992, 
■ 35. 1156-1165. CompoundsoftheformulaQ-ZwhereinZisaurethanemaybepreparedby 

25 the skiUed chemist, for example by analogous processes to those described in Memational 
Patent Apphcation Publication Nos. WO 97/30995 and WO 97/37980. 

A similar reaction to reaction (c) may be performed in which Q-Z wherem Z is a 
• amine group is reacted with the epoxide (optionally in the presence of an orgauic base), and 
the product is reacted with, for example, phosgene to form the oxazoUdinone ring. Such 
30 reactions and the preparation of startmg materials m within Ihe skill of the ordinary chemist 
with reference to the above-cited documents disclosing analogous reactions and preparations. 

Epoxides of the formula (V) maybe pr^ared from the corresponding compound of 
formula (XU): 
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(xn) 

Certain such epoxide and alkene intennediates are novel and are provided as a further feature 
of the invention. Asymmetric epoxidation may be used to give the desired optical isomer. 
5 Compounds of fonnula (VI) may be obtained from epoxides of formula (V); alternatively 
compounds of formula (Vl) may be used as precursors for epoxides of fonnula (V) according 
to the relative ease of synthesis in each case. The skilled chemist will appreciate that the 
epoxides of formula (V) and the compounds of fonnula (VI) are structurally equivalent and 
the choice between them wiU be made on the grounds of availabiUty, convenience, and cost. 

10 

(d) The transition metal catalysed coupling reaction to form a C-C or N-C bond from the 
conresponding aryl derivatives and the arenes, heteroarenes, oleJBns, alkynes, or amines is 
performed under conventional conditions (see for instance J.KL Stille, Angew. Chem. lat. Ed. 
Eng., 1986, 25, 509-524; N. Miyaura and A. Suzuki, Chem. Rev., 1995, 95, 22457-2483; D. 

15 Baranano, G. Mann, and J.F. Hartwig, Current Org. Che., 1997, 1, 287-305; S.P. Stanforth, 
Tetrahedron, 1998, 54, 263-303). The reaction d (ii) maybe conveniently carried out under 
the conditions described in Tetrahedron Letters (2001), 42(22), 3681-3684, or in the 
analogous conventional conditions described in the above mentioned literature. In such a 
procedure a preferred variation of X may be bromine.' 

20 ^ 

(e) The cycloaddition reaction to form 1,2,3 triazoles from the corresponding azide is 
pCTformed under conventional conditions. Compounds of the formula (U) wherein Y is azide 

• may be obtained as described in the references cited herein (particularly in the section 
proceeding the discussion of protecting groups), for example from the corresponding 
25 compounds in which Y is hydroxy or mesylate. 

(f) The reaction of amines of fonnula (II, Y = NH2) with arehesulfonyl hydrazones to 
form 1,2,3 triazoles maybe carried out as described in the literature (Sakai, Kunikazu; Hida, 
Nobuko; Kondo and Kiyosi: '^Reactions of a-polyhalo ketone tosylhydrazones with sulfide 

30 ion and primary amines. Cyclization to 1,2,3-thiadiazoies and 1,2,3-triazoles." Bull Chem. 
Soc, Jpn. (1986), 59(1), 179-83; Sakai, Kunikazu; Tsunemoto, Daiei; Kobori, Takeo; Kondo, 
Kiyoshi; Hida and Nobuko: 1,2,3-Trihetero 5-membered heterocyclic compounds, EP 103840 
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A2 19840328). The leaving groins Y'. Y" may be chloro or any other group capable of 
being elinnnated from the areaesulfonyl hydrazone during the reaction with the arnine. IHe 
skilled chemist will also appreciate that a similar reaction may be used to produce other 
substihrted triazoles suitable for incorporation into related processes such as reaction wxth 
5 compounds of formula (IV) in process (c). 
• g) The reaction of azides of formula (H, Y = N3) with terminal alkynes using Cu(D 
catalysis to give regioselectively 4-substituted 1,2.3-triazole compounds of formula (X) maybe 
carried out as described in the literature (for instance V.V. Rostovtsev, L.G. Green. V.V. 
Fokin, andKLB. Sh^rplcss, Angew. Chem. Int. Ed., 2002, 41, 2596-2599). 
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Tl,e removal of any protecting groups, the formation of a pharmaceutically-acceptable 
salt and/or the formation of an vivo hydrolysable ester are within the skill of an ordmary 
organic chemist using standard techniques. Furthemiore, details on the liiese steps, for 
example the preparation of in-vivo hydrolysable ester prodrugs has been provided m tiie 
15 section above on such esters, and in certain of the following non-limiting Examples. 

When an optically active form of a compound of the formula (D is required, it may be 
obtained by carrying out one of the above procedures using^an opticaUy active starting 
material (formed, for example, by asymmetric induction of a suitable reaction step), or by 
resolution of a racemic form of the compound or intermediate using a standard procedure, or 
20 by chromatographic separation of diastereoisomers (when produced). Enzymatic techmques 
xnay also be useful for the preparation of optically active compounds and/or intennediates. 

Simil^ly. when a pure regioisomer of a compound of the formula (D is required, it 
maybe obtained by carrying out one of tiie above procedures using apure regioisomer as a 
starting material, or by resolution of a mixture of the regioisome^ or intermediates usmg a . 

25 standard procedure. 

According to a further feature of the invention there is provided a compomid of the 
formula ©, or aphamiaceutically-acceptable salt, or in-vivo hydrolysable ester thereof for 
use in a method of treatment of the human or animal body by therapy. 

According to a further feature of the present invention there is provided a method for 
30 producing an antibacterial effect in a warm blooded animal, such as man. in need of such 
" i^atment, which comprises administering to said animal an effective amount of a compound 
of thepresent invention, or a pharmaceutically-acceptable salt, or in-vivo hydrolysable ester 

thereof.' 

The invention also provides acompound of the formula (D. or aphaimaceutically^ 
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acceptable salt, or in- vivo hydrolysable ester thereof, for use as a medicament; and for use as 
aa anti-bacterial agent; and the use of a compound of the formula (I) of the present invention, 
or a phannaceutically-acceptable salt, or in-vivo hydrolysable ester thereof, in the 
manufacture of a medicament for use in the production of aa antibacterial effect in a warm 
5 blooded animal, such as man. 

In order to use a compound of the formula (T), an in-vivo hydrolysable ester or a 
pharmaceutically-acceptable salt thereof, including a phaimaceutically-acceptable salt of an 
in-vivo hydrolysable ester, (hereinafter in this section relating to pharmaceutical composition 
"a compound of this invention") for the therapeutic (including prophylactic) treatment of 
10 mammals including humaas, in particular in treating infection, it is normally formulated in 
accordance with standard pharmaceutical practice as a pharmaceutical composition. 

Therefore in another aspect the present invention provides a pharmaceutical 
composition which comprises a compound of the formula (I), an in-vivo hydrolysable ester or 
a phannaceutically-acceptable salt thereof, including a pharmaceutically-acceptable salt of an 
15 in-vivo hydrolysable ester, and a pharmaceutically-acceptable diluent or carrier. 

The compositions of the invention may be in a form suitable for oral use (for example 
as tablets, lozenges, hard or soft capsules, aqueous or oily suspensions, (Hpid) emulsions, 
dispersible powders or granules, syrups or elixirs), for topical use (for example as creams, 
ointments, gels, or aqueous or oily solutions or suq)ensions), for administration by inhalation 
20 (for example as a jBnely divided powder or a liquid aerosol), for administration by insufflation 
(for example as a finely divided powder) or for parenteral administration (for example as a 
sterile aqueous or oily solution for intravenous, subcutaneous, intramuscular or intramuscular 
dosing or as a suppository for rectal dosing). 

The compositions of the invention may be obtained by conventional procedures 
25 using conventional pharmaceutical excipients, well known in the art. Thus, compositions 
intended for oral use may contain, for example, one or more colouring, sweetening, flavouring 
and/or preservative agents. 

Suitable phaimaceutically acceptable excipients for a tablet formulation iaclude, for 
example, inert diluents such as lactose, sodium carbonate, calcium phosphate or calcium 
30 carbonate, granulatiag and disrategrating agents such as com starch or algenic acid; binding 
agents such as starch; lubricating agents such as magnesium stearate, stearic acid or talc; 
preservative agents such as ethyl or propyl g-hydroxybenzoate, and anti-oxidants, such as 
ascorbic acid. Tablet formulations may be imcoated or coated either to modify their 
disintegration and the subsequent absorption of the active ingredient within the 
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c„a™«ionalco.tmBagent.andpro«d«resw.ntao™mtt»arl • 
.wateoimoa»udiasp=muloa.Sciuidpmt6n,orohveoa. ^ , b,™ 

d»riv=d ftom fa«y «.id= a.d ah«i,ol .ach a. po.yoxye«>,ia» .<Hbi«,l monool^ or 
15 „nd.naatto„p»duc,sofe,hyl.nao^de»i«..ongchama.i,*aScalcoho,..te.xa^^ 
\»..y.en=o.yc=..nol.o,ccna»aaUonproauo«o,e«.,l.aeox.de™*pa*al.^ 

toived from fa«y acida ^ a l»ntol s».h as po.yoxy*y.=nc s»bi.ol n«ooleate. or 
condensation prodaCa oxld.^* partial d«^v^ ^ »^ 

IL,a.^yd^d«,f.,»»»P.=P»iy*y'--*'-— 

ao lay also I.ai. on. o. .o» p.a»v,«,« (snC ^ e*,. or prppy. ^■^'^^'^^ 
oridantstsnohaaascorbioa^id), colouring ag^ flavouring ag»«,.nd/orswee«mng 

assatsCsucIi as sucrose, saccharine or a^artame). 

Oilysuspeuaionamayl»tonulatedbys.apendin8flreacliveingred.en<ma 

,eg,^leoil(sucbas^oil.oUveoil.sesameoUorcoconutoil)orina,nin.alo,l(such 
25 asli,uidpar.ffin).aeollys.^onsmay.lsooon.ainaMckemng.ge„.suchas 

beeL h^dparaiBnorcetyl^eohol. SweCering agen« suob as *ose se. ou. above and 
Z2gage:«maybea.d«l»provideapala.ab,eoralprepar..on.™eseco.pos,nons 

. n,ayb.preserv«lbyaeaddifionofan,antt^xidan.suchaaaacorbicao,d. 

POwd»s and ^ulea suitable for preparation of an a,u»us ^spens,on by 
. 30 ,headditionofw^.rg«««lIycon.ain<heaetiyeingredien.,ogemerwi,hadispersMgor 
.e.tingagen.suspendingag.n..d^.or.orepreservativ.s.Sur.bled.spe.^^^^ 
we^ingagen-sandsuapendingagen^areexe^plifiedbytbosealr^ymentionedabove. 
Additional ^.cipients^h as sw.«=dng,aavo^g-i colouring agen«. may aho be 

present. 



100869 

) -34- ^ 

The pharmaceutical compositions of the invention may also be in the form of 
oil-in-water emulsions. The oily phase may be a vegetable oil, such as olive oil or arachis oil, 
or a mineral oil, such as for example liquid paraffin or a mixture of any of these. Suitable 
emulsifying agents may be, for example, naturally-occurring gums such as gum acacia or gum 
5 tragacanth, naturally-occurring phosphatides such as soya bean, lecithin, an esters or partial 
esters derived from fatty acids and hexitol anhydrides (for example sorbitan monooleate) and 
condensation products of the said partial esters with ethylene oxide such as polyoxyethylene 
sorbitan monooleate. The emulsions may also contain sweetening, flavouring and 
preservative agents. 

10 Syrups and elixirs may be formulated with sweetening agents such as glycerol, 

propylene glycol, sorbitol, aspartame or sucrose, and may also contain a demulcent, 
preservative, flavouring and/or colouring agent. 

The pharmaceutical compositions may also be in the form of a sterile injectable 
aqueous or oily suspension, which may be formulated accordrag to known procedures using 
15 one or more of the appropriate dispersing or wetting agents and suspending agents, which 
have been mentioned above. A sterile injectable preparation may also be a sterile iojectable 
solution or suspension ia a non-toxic parenterally-acceptable diluent or solvent, for example a 
solution in 1,3-butanedioL 

A pharmaceutical composition to be dosed intravenously may contaia advantageously 
20 (for example to enhance stability) a suitable bactericide, antioxidant or reducing agent, or a 
suitable sequestering agent. 

Compositions for administration by inhalation may be in the form of a conventional 
pressurised aerosol arranged to dispense the active ingredient either as an aerosol containing 
finely divided solid or Uquid droplets. Conventional aerosol propellants such as volatile 
25 fluorinated hydrocarbons or hydrocarbons may be used and the aerosol device is conveniently 
arranged to dispense a metered quantity of active ingredient. 

For fiirther information on formulation the reader is referred to Chapter 25.2 in 
Volume 5 of Comprehensive Medicinal Chemistry (Corwin Hansch; Chairman of Editorial 
Board), Pergamon Press 1990. 
30 The amount of active ingredient that is combined with one or more excipients to 

produce a single dosage form will necessarily vary dependiug upon the host treated and the 
particular route of administration. For example, a formulation intended for oral 
admioistration to humans will generally contain, for example, firom 1 mg to 1 g of active 
agent compounded with an appropriate and convenient amount of excipients which may vary 



# 
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■ fiom about 5 to about 98 percent by weight of the total composition. Dosage umt fonns wiU 
generaUy contain about 100 mg to about Ig of an active ingredient. For further information 
onRoutes of Administration and Dosage Regimes the reader is referred to Chapter 25.3 in 
Volume 5 of Com?)rehensive Medicinal Chemistry (Corwin Hansch; Chairman of Editorial 
5 Board), Pergamon Press 1990. 

A suitable pharmaceutical composition of this invention is one suitable for oral 
administration in unit dosage form, for example a tablet or capsule which contains between 
Img and Ig of a compound of this invention, preferably between lOOmg and Ig of a 
compound. Especially preferred is a tablet or capsule which contains between 50mg and 
10 SOOmg of a compound of this invention, particularly in the range lOOmg to SOOmg. 

In another aspect a pharmaceutical composition of the invention is one suitable for 
intravenous, subcutaneous or intramuscular injection, for example an injection which contains 
between 0.1% w/v and 50% w/v (between Img/ml and 500mg/ml) of a compound of this 
invention. 

15 Each patient may receive, for example, a daily intravenous, subcutaneous or 

intramuscular dose of 0.5 mgkg-1 to20mgkg-l of a compound of this invention, the 
composition being administered 1 to 4 times per day. In another embodiment a daily dose of 5 
mgkg-1 to 20 mgkg-1 of a compound of this invention is administered. Tbe intravenous, 
subcutaneous and intramuscular dose may be given by means of a bolus injection. 

20 Alternatively the intravenous dose may be given by continuous infusion over a period of time. 
Alternatively each patient may receive a daily oral dose which may be approximately 
equivalent to the daily parenteral dose, the composition being administered 1 to 4 times per 
day. 

In addition to the compounds of the present invention the pharmaceutical composition 
25 of tins invention may also contain or be co-administered (simultaneously, sequentially or 
separately) with one or more known drugs selected firom otiier clinically usefial antibacterial 
agents (for example, 6-lactams or aminoglycosides) and/or other anti-infective agents (for 
example, an antifungal triazole or amphotericin). These may include caibapenems, for 
example meropenem or imipenem, to broaden the therapeutic effectiveness. Compounds of 
30 this invention may also contain or be co-administered witii bactericidal/permeability- 
increasing protein (BPI) producte or efflux punq, inhibitors to improve activity against gram 
negative bactraia and bacteria resistant to antimicrobial agents. 



• 
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A phannaceutical composition to be dosed intravenously may contain advantageously 
(for example to enhance stability) a suitable bactericide, antioxidant or reducing agent, or a 
suitable sequestering agent. 

In the above other, pharmaceutical composition, process, method, use and medicament 
5 manufacture features, the alternative and preferred embodiments of the compounds of the 
invention described herein also apply. 



Biological Activity : 

The pharmaceutically-acceptable compounds of the present invention are useful 
10 antibacterial agents having a good spectrum of activity iu vitro against standard 

Gram-positive organisms, which are used to screen for activity against pathogenic bacteria. 
Notably, the pharmaceutically-acceptable compounds of the present invention show activity 
agaiast enterococci, pneiunococci and methicillin resistant strains of S. aureus and coagulase 
negative staphylococci, together with haemophilus and moraxella strains. The antibacterial 
1 5 spectrum and potency of a particular compound may be determined in a standard test system. 
The (antibacterial) properties of the compoimds of the invention may also be 
demonstrated and assessed in-vivo in conventional tests, for example by oral and/or 
intravenous dosing of a compound to a warm-blooded mammal using standard techniques. 

The following results were obtained on a standard in-vitro test system. The activity 
20 is described in terms of the minimum inhibitory concentration (MEC) determined by the 

agar-dilution technique with an inoculum size of 10^ CFU/spot. Typically, compounds are 
active in the range 0.01 to 256 jxg/ml. 

Staphylococci were tested on agar, using an inoculum of 10^ CFU/spot and an 

incubation temperature of 37^0 for 24 hours - standard test conditions for the expression of 
25 methicillin resistance. 

Streptococci and enterococci were tested on agar supplemented with 5% 

dejSbxinated horse blood, an inoculum of 10^ CFU/spot and an incubation temperature of 

3TC m an atmosphere of 5% carbon dioxide for 48 hours - blood is required for the growth 

of some of the test organisms. 
30 For example, the following results were obtained for the compound of Example 1 : • 



Organism MIC ( ug/mD 

Staphylococcus aureus: MSQS 0.5 
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• MRQR 1 



0.25 
1 

0.5 



Streptococcus pneumoniae 

Moraxella catarrhalis 

Enterococcus faecium 
5 MSQS = m6fhicil]ia sensitive and quiaolonesraisitive 

MRQR = methicillin resistant and quinolone resistant 

The activity of the compounds of the invention against MAO-A was tested using a 
standard m-vitro assay based on human Hver enzyme expressed in yeast as described inBiochem. 

10 Biophys Res.Commun. 1991, 181. 1084-1088. Thecompoundsoftheinventionshowed 
decreased MAO-A potency compared wiHx analogues from the known art with C-5 side chams 
such as acetamidomethyl or hydroxymethyl. When Ki values were measured in such an assay as 
above Examl)le 2 showed aKi value of l9^.g/ml compared with the acetamide analogue witha 
Ki value of 6^g/ml; Example 7 showed a Ki value of 144 ^.g/ml compared with the acetamide 

15 analogue with Ki value of 34ng/ml 

' Certain intermediates and/or Reference Examples descmbed heremafter within ihe scope 
of tixe invention may also possess useful activity, and are provided as a further feature of the 

iBvention. 

20 The invention is now iUustrated but not limited by the foUowing Examples in which 

unless otherwise stated > 

(i) evaporations were carried out by rotary evaporation in vacuo and work-up procedures 
were carried out after removal of residual solids by .filtration; 

(ii) operations were carried out at ambient temperature, that is typically in the range 
25 18-26°C and without exclusion of-air unless otherwise stated, orunless the skilled person 

would otherwise work under an inert ataiosphere; 

(iii) colmmi chromatography (by the flash procedure) was used to purify compounds and 
was performed on Merck Kieselgel siHca (Art 9385) unless otherwise stated; 

(iv) yields are given for illustration only and are not necessarily the maximum attamable; 
30 (V) thestructureof1heend-productsofthemventionweregenerallyconiirmedby>lMR 

and mass spectral techniques [proton magnetic resonance spectra were generally determined 
in DMS0-d5 unless otherwise stated using a Broker DRX-300 spectrometer operating at a 
field strength of 300 MHz, or aBruker DRX-500 spectrometer operating at a field strength of 
500 MHz; chemical shifts are reported in parts per miUion downfield firom tbtramethysilane as 
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an internal standard (5 (delta) scale) and peak multiplicities are shown thus: s, singlet; d, 
doublet; AB or dd, doublet of doublets; dt, doublet of triplets; dm, doublet of multiplets; t, 
triplet, m, multiplet; br, broad; fast-atom bombardment (FAB) mass spectral data were 
generally obtained using a Platform spectrometer (supplied by Micromass) run in electrospray 
5 and, where appropriate, either positive ion data or negative ion data were collected]; 

(vi) each intermediate was purified to the standard required for the subsequent stage and 
was characterised in sufficient detail to confirm that the assigned structure was correct; purity 
was assessed by HPLC, TLC, or NMR and identity was determined by infra-red spectroscopy 
(IR), mass spectroscopy or NMR spectroscopy as appropriate; 

10 (vii) in which the following abbreviations may be used :- 

DMF is N,N-dimethylformamide; DMA is N,N-dimethyiacetamide; TLC is thin 
layer chromatography; HPLC is high pressure liquid chromatography; MPLC is medium 
pressure Uqnid chromatography; DMSO is dtmethylsulfoxide; CDCI3 is deuterated 
chloroform; MS is mass spectroscopy; ESP is electrospray; EI is electron impact; CI is 

15 chemical ionisation; EtOAc is ethyl acetate; MeOH is methanol; NOE is Nuclear Overhauser 



Example 1: (5jR)-343-FluorQ-4-f3-methyIisoxazol-5-vl)phenvn-5-(lg-1.2,3"triazoI-l- 
vlmethvD-l ,3-oxazolidm-2-one 



A suspension of (5J?)-3-(3-fluoro-4-iodophenyl)-5-(lJy-l,2,3-triazol-l-y]methyl)-l,3- 
oxazolidin-2-one (Intermediate 6, 582 mg, 1.50 mmol) in 1,4-dioxane (14 ml) was placed 
under argon. Bis(triphenylphospine)palladium (H) chloride (42 mg, 0.060 mmol) was added, 

25 followed by the dropwise addition of 5-(tributylstannyl)-3-methylisoxazole (Sakamoto, T. et 
ql\ Tetrahedron, 1991, 47, 5111-5118; 0.84 g, 2.25 mmol) in 1,4-dioxane (1 ml). The mixture 
was heated at 100 °C. After approximately 16 hours, the solution was concentrated under 
vacuum. The crude material was dissolved in acetonitrile and washed with hexanes (3x). The 
acetonitrile phase was concentrated under vacuum. Purification by chromatography on sihca 

30 gel using EtOAc, followed by recrystalhzation from EtOAc/MeOH gave 256 mg of the titie 



Effect. 



20 




product. 



MS fAPCD: 344 (MH*) for C16H14EN5O3 
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\,.TTv^ .nn^/fTT. rPMSO-d.^ 5: 2.32 (s. 3H); 3.98 (m. IH); 4.31(t, IH); 4.89 (d, 2H); 5.20 
(m. IH); 6.73 (d. IH); 7.48 (dd. IH); 7.66 (dd, IH); 7.79 (s, IH); 7.93 (t. IH); 8.20 (s. IH). 



5 



The intennediates for this compoimd were prepared as foUows: ' 

Tnt^rmediate 1 • A...tir. .cid r5j?V^- f^-fliinrn-nhenvlV?-oxo-oxazohdin-5-YlTnethYl ester 

F O 

(Ji2)-3-(3-Fluorophenyl)-5-hydroxyme1iiyloxazoKdm-2-one (40 g. 0.189 M. see Upjohn WO 
94-13649) was suspended by stirring in dry dichloromethane (400 ml) under nitrogen. 

10 Triethylamine (21 g. 0.208 M) and 4-dimethylaminopyridine (0.6 g. 4.9 mmol) were added, 
foUowedby dropwise addition of acetic anhydride (20.3 g, 0.199 M) over 30 ndnntes. and 
stirring continued at ambient temperature fer 1 8 hours. Saturated aqueous sodium 
bicarbonate (250 ml) was added, the organic phase separated, washed with 2% sodium 
dihydn>gen phosphate, dried (magnesium sulfete), filtered and ev^orated to give the desired 

15 product (49.6 g) as an oil. 

MS ffiSPV 254CMH^forCi2Hi2FN04' 

.^.onMHzfCDCh) 5: 2.02 (s.3H); 3.84(dd.lH); 4.16 (t,lH); 4.25 (dd, IH); 4.32 
(dd, IH); 4.95 (m, IH); 6.95 (td. IH); 7.32 (d. IH); 7.43 (t, IH) ; 7.51 (d, IH). 

20 T...."»..Hi.t..2= Ac ^^r ^^iH r^ffVW3-f]uoro-4-iodo-phenyl)-?-oxo-oxa7,o1idin-S-Yhnethyl 



ester 



Acetic acid (5i2)-3-(3-fluoro-phenyl)-2-oxo-oxazoUdin-5-yhnethyl ester (Intermediate 1. 
15.2 g, 60 mmol) was dissolved in amixture of chlorofonn (100 ml) and acetonitrile (100 ml) 
25 underiutrogen,andsilvertrifluoroacetate(16.96g, 77 mmol) added. Iodine (18.07 g, 71 
nunoD was added in portions over 30 minutes to the vigorously stirred solution, and stirring 
continued at ambient temperature for 18 hours. As reaction was not complete, a further 
portion of sUver trifluoroacetate (2.64 g, 12 mmol) was added and stirring continued for 18 
hours. After filtration, the mixtiare was added to sodium thiosulfete solution (3%, 200 ml) and 
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dichloromethane (200 ml), and the organic phase separated, washed with sodium thiosulfate 
(200 ml), saturated aqueous sodiimi bicarbonate (200 ml), brine (200 ml), dried (magnesium 
sulfate), j&ltered and evaporated. The crude product was suspended in iyohexane (100 ml), 

' and sufficient diethyl ether added to dissolve out the brown impurity while stirring for 1 hour. 

5 Filtration gave the desired product (24.3 g) as a cream soHd. 
MS nSSPV 380(MH:^forCi2HnF]NO4 

^H-NMR 300MHz (DMSO-d^ ^ 8: 2.03 (s, 3H); 3.82 (dd, IH); 4.15 (t, IH); 4,24 (dd, IH); 
4.30 (dd, IH); 4.94 (m, IH); 7.19 (dd, IH); 7.55 (dd, IH) ; 7.84 (t, IH). 

10 Intermediate 3; f5igV3-r3-Fluoro-4-iodophenvl)-5-hvdroxvmethvloxa2oltdin-2-one 

Acetic acid (5i?)-3-(3-fluoro-4-iodophenyl)-2-oxo-oxazolidin-5-ylmethyl ester (Intermediate 
2, 30 g, 79 mmol) was treated with potassium carbonate (16.4 g, 0. 1 19 imnol) in a mixture of 
methanol (800 ml) and dichloromethane (240 ml) at ambient temperature for 25 minutes, then 

1 5 immediately neutraKsed by the addition of acetic acid (1 0 ml) and water (500 ml). The 
precipitate was filtered, washed with water, and dissolved in dichloromethane (1.2 L), the 
solution washed with saturated sodium bicarbonate, and dried (magnesium sulfate). Filtration 
and evaporation gave the desired product (23 g). 
MS (ESP) : 338 (MH*)forCioH9FlN03 

20 'H-NMR 300 MHz (DMSO-d^ ^ 6: 3.53 (m, IH); 3.67 (m, IH); 3.82 (dd, IH); 4.07 (t, IH); 
4.70 (m, IH); 5.20 (t, IH); 7.21 (dd, IH); 7.57 (dd, IH); 7.81 (t, IH). 



Intermediate 4: \( 5ie)-3-f3-Fluoro-4-iodophenvlV2-oxo-l,3'-oxazolidin->5-vnmethvl 
methanesulfonate 

F 

(5i?)-3-(3-Fluoro-4-iodophenyl)-5-(hydroxymethyl)-l,3-oxa2oHdin-2-one (Intermediate 3, 
25.0 g, 74.2 mmol) was stirred in dichloromethane (250 ml) at 0 ^C. Triethylamine (10.5 g, 
1 04 mmol) was added followed by methanesulfonyl chloride (1 1 .2 g, 89.0 mmol) and the 
reaction was stirred overnight, slowly warming to room temperatmre. The yellow solution 
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' was diluted with sodimnbicarbonate and lixe compomd was extracted using dichloromethane 
(3x250 ml). Hxe orgamc layer was dried (magnesium sulfete), filtered and concentrated to 
give the desired product as a Ught yeUow soUd (30.3 g). 
MS fESP^: 416 (MH*) for CnHuFlNOsS 
5 ISMMJmmmMSQ^ 3.24 (s, SH); 3.82 (dd, m 4.17 (t. m-, 4.43-4.52 (m, 2H); 
4.99-5.03 (m. IH); 7.21 (dd, IH); 7.55 (dd, IH); 7.83 (t, IH). 



T„.,^,Hi.t.f^: (5R^.< (A^..^.thv1V.-r3-fluoro-4-iodophenylVl,3-o xazoH^^ 




10 [(5iJ)-3-(3-Fluoro-4-iodophenyl)-2-oxo-l,3-oxazoHdin-5-yl]methylmetimesutf^ 

(Intermediate 4. 6.14 g, 14.7 mmol) was dissolved in iy^//-dimethylformamide (50 ml). 
Sodium azide (1 .92 g. 29.6 mmol) was added and the reaction was stirred at 75 "C overnight. 
The yellow mixture was poured into half-saturated sodium bicarbonate and extracted usmg 
ethyl acetate. The organic layer was washed three times with water, dried (magnesium 

1 5 sulfate), filtered, and concentrated to give the title compound as a yeUow soUd (4.72 g). 
MS fiESPV 363 (MHT) for C10H8FIN4O2 

ixxxu.^ .nnMTT.mMSQ-d.V 3.72-3.82 (m, 3H); 4.14 (t. IH); 4.89-4.94 (m, IH); 7.22 (dd. 
IH); 7.57 (dd, IH); 7.83 (t, IH). 

20 T,..^.Hiot.K. r5RV^- (^-^in»^-4-indcnhe..i^ 5 Q 7 3-iria.o1-1-y1methyl)-l,3. 
oxa2:olidin-2-one 

F Q 

>=\ ho N^N 

(5i?)-5-<Azidomethyl)-3-(3-fluoro-4-iodophenyl)-l,3-dxazoHdin-2-one (Intermediate 5. 30.3 
g 72 9 mmol) was stirred in 1,4-dioxane.. Bicyclo[2.2.1]hepta-2.5-diene (40.3 g, 437 mmol) 
■ 25 was added andthereactionwas heated to 100 oC overnight. n.e brown mixture was filtered 
and the desired compound was obtained as a light brown soHd (14.8 g). 
MS fESP"): 389 (Nfif) for C12H10FIN4O2 

^TT-m4TR 300MHz(PMS Q^ 3.90 (dd. IH); 4.23 (t. IH); 4.84 (d. 2H); 5.11-5.18 (m, IH). 
7.14 (dd, IB); 7.49 (dd, IH); 7.76 (s. IH); 7.82 (t, IH); 8.17 (s, IH). 

30 



m 
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Example 2; Ethvl 5-f 2-fluoro-4-ff5JZV-2-oxo-5-CLg.l.2J-triazoM-Ylmethvn-13- 
oya3:nlidiii- 3-YnphenvI>isoxazole-3-carboiylate 

O-f F ' O 

The procedure is identical to that used in Example 1 except (5i?)-3-(3-fluoro-4-iodophenyl)-5- 
5 (lfl'-l,2,3-triazol-l-ylmethyl)-l,3-oxazolidin-2-one (Intermediate 6, 582 mg, 1,50 nunol) 
and ethyl 5-(tributylstannyl)isoxazole-3-carboxylate (Sakamoto, T. et al.. Tetrahedron, 1991, 
47, 51 1 1-5118) ; 806 mg, 1.87 mmol) were used as starting materials. The crude product was 
purified by chromatography on silica gel using EtOAc, followed by recrystallization from 
acetone/hexanes to give 175 mg of the title product. 
10 MS fESP^: 402 nvnFTh for r^gTT^glTMgn^ 

^H-NMR 500 MHz (DMSO-da 8: i.37 (t, 3H); 4.00 (dd, IH); 4.32 (t, IH); 4.42 (q, 2H); 4.88 
(d, 2H); 5.22 (m, IH); 7.16 (d, IH); 7.52 (dd, IH); 7.69 (dd, IH); 7.79 (s, IH); 8.04 (t, IH); 
8.20 (s, IH). 

15 Examples; f5igV3-l3-Fl uoro-443-(Tivdroxvmethvnisoxazol-5-vlTphenvn-5-flg^ 
triazQl-l-vImethvl)-1.3-oxazolidin-2-one 

F O 

Ethyl 5-{2-fluoro-4-[(5i?>2-oxo-5-(lH-lA3-triazol-l-yImethyl)-l,3-oxazolidm-3- 
yl]phenyl}isoxazole-3-carboxylate (Example 2, 0.4 g, 1.1 mmol) was suspended in methanol/ 

20 dichloromethane/ dimethylsulfoxide (9ml : 3ml : 1ml). Lithium borohydride (0. 12 g, 5.5 
mmol) was added portionwise. The reaction mixture was stirred under nitrogen at room 
temperature for 1 hour. The pH was adjusted to pH 3-4 using IN hydrogen chloride, the 
mixture was cooled to 0 °C, and the resulting white precipitate was collected by suction 
filtration. The white solid was dried in vacuo, giving 0.28g of the desired product 

25 MS (ES+-) 360. 15 (MlT) for Ci6H,4FN504 

!H-NMR 300 MHz (DMSO-dg) 5: 3.98 (dd, IH); 4.30 (t, IH); 4.57 (d, 2H); 4.87 (d, 2H); 5.20 
(m, IH); 5.55 (t, IE); 6.80 (d, IH); 7.48 (dd, IH); 7.65 (dd, IH); 7.77, (s, IH); 7.97 (t, IH); 
8.18 (s, IH). 




# 



. Y nP^'™^l^»soya^^'-3-vl'>meth v1 dihvdrogen phosphate 
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Di-r«7.-butyl(5-{2-fluoro-4-[(5if>2-oxo-5-(lH-l,2.3-triazol-l-yto^^^^ 
yl]pheayl}isoxazol-3-yl)methyl phosphate (Intermediate 7, 0.06 g. 0.1 mmol) was dissolved 
in dichloromethane (1 ml). Trifluoroacetic acid (0.1 ml) was added and the reaction stmred at 
room temperature under nitrogen for 1 .5 hours. The mixture was concentrated in vacuo and 
10 then concentrated from dichloromethane (2x) and diethyl ether (5x) to remove. residual acid, 
•me resulting crude products from two batches were combined and purified using a YMC- 
ODF AQ column by Gilson reverse phase purification with water (0.1% trifluoracetic acid) 
• and acetonitrile (0.1% trifluoroacetic acid) as the mobile phase givmg 0.06g of a white sohd 
corresponding to the desired product. To make the disodium s^t of the phosphoric acid, the 
15 phosphate (0.06 g) was suspended in water (10 ml) and saturated sodium bicarbonate was 
added dropwise until a pH of 7-8 was reached. The water was removed by lyophilization 
giving a white soUd (65 mg) which was 72% desired product and 18% sodium bicarbonate. 
MS (BS+) 440.19 (MH+) for C16H15PN5O7P (phosphoric acid). 

1^-XTx^.noMTT.mMSO-d.) 5: 3.98 (dd,lH); 4.31 (t, IH); 4.87 (d. 2H); 5.00 (d, 2H); 5.19 
20 (m. IH); 6.88 (d, IH); 7.49 (dd. IH); 7.67 (dd, IH); 7.77, (s, IH); 7.97 (t, IH); 8.18 (s. IH) 
(2-OH protons, obscured by water peak) (phosphoric acid). 
Example 4 is an example of a suitable pro-drug for Exan^le 3. 

The intermediate for this compound was prepared as follows: 
1 , ^-nva7.olidin--^-Yl1phenvniso v''^^1-^-vl^methvl phosphate 

OtBu 
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(5ij)-3-{3-iquoro-4-[3-(hydroxymethyl)isoxa2ol-5-yl]plieaiyl}-5-(l^^ 
ylme1hyl)-l,3-oxazolidm-2 -one (Example 3, 0.1 g, 0.3 nuuol) was suspended in 
dichloromethane (3 ml), and di-/er^butyl-iy;iV'-die1iiylphosphoraniidite (93 0.3 mmol) and 
Iff-tetrazole (35 mg, 0.5 mmol) were added sequentially. The mixture was stirred under 
5 nitrogen at room temperature for 1 .5 hours. Solution was cooled to 0 and m- 

chloroperbenzoic acid ( =^0%, 0. 1 g, 0.4 mmol) was added. The reaction was stirred at 0 
under nitrogen for 2 hours. After warming to room temperature, saturated sodium bisulfite (3 
ml) was added and the mixture stirred for 5 minutes followed by dilution with 
dichloromethane (10 ml). After the layers were separated, the aqueous phase was extracted " 
1-0 with dichloromethane (3x10 ml); the combined organics were washed with saturated sodium 
bicarbonate, and brine, and dried over sodium sulfate. The crude material was purified by 
chromatography (using a Jones Flashmaster) using 0-5% methanol in dichloromethane as 
eluent. Relevant firactions were combined giving 91mg of the desired product as a white 
solid. 



15 MSj[lS±) 552.19 (]\ffl+) for C24H31FN5O7P. 

^H-NMR 300 MHz HDMSQ-d. ^ 6: 1.43 (s, 18H); 3.98 (dd, IH); 4.30 (t, IH); 4.87 (d, 2H); 
5.05 (dd, 2H); 5.20 (m, IH); 6.88 (dd, IH); 7.50 (dd, IH); 7.66 (dd, IH); 7.77, (s, IH); 7.98 (t, 
•IH); 8.18 (s, IH). 

20 Examples: l-Methvl-.3~(4-r(5i?V2--oxo-5-flg-l,2.3-triazol>-l-Ylmethvl)-13-ox^^ 
yllphenvU-Lg-pyrazole-5-carbomfa-tte 



carbonitrile (Intermediate 14, 00 mg, 0.62 mmol), bicyclo[2.2.1]hepta-2,5-diene (0.70 ml, 
25 6.50 mmol) and dioxane (5 ml) were combined and wanned to 90 °C for 8 hours. The 



acetate to give the title compound as an off-white soUd (110 mg). 
MS rBSP): 350 (M+1) for C17H15N7O2 

^H-NMR 500 MHz (DMSO-dg^ 5: 3.95 (dd, IH); 4.08 (s, 3H); 4.30 (t, IH); 4.87 (d, 2H); 5.17 
30 (m, IH); 7.59 (d, 2H); 7.63 (s, IB); 7.79 (s, IH); 7.85 (d, 2H); 8.20 (s, IH). 




Q 



1 

3- {4-[(5ie)-5-(AzidomethyI)-2-oxo- 1 ,3"Oxazolidin-3-yl]phenyl} - 1 -methyl- l^-pyrazole-5- 



mixture was evaporated and purified by chromatography on silica gel eluting with ethyl 
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•nieiutemiediates for this compomd were prepared as foUows: 
T»fa»«P^iate 8: W-M«thoxv-JV-inrthvl-4-nitroheDzaimde 



/ 

o 



iV,0:Pme1hyl)hydxoxylandnehydrochloride(6:45g.65.8iB^^^^^ 
5 ^ol)aBd4-dixnethyl^opyridine(300mg.2.5rmnol) were su^eaded 150 ml of DMF 

at 0 »C 4-Nitrobenzoyl chloride (10 g. 53.8 nnnol) was added. After 1.5 hours at 0 °C. the 
xnixture was diluted with ethyl acetate, washed wilhlMHClandHxen sat Naa and dned 

over sodium sulfate. Filtration and evaporation gave the title compound as a Hght yellow 

scud (8.51 g). 

10 ]BMM5mmSmSQr^^-- 3.31 (S.3H); 3.34 (s,3H); 7.84 (d.2H); 8.32 (d,2H). 

T.i.rTn.r1i«te 9: 4,A--ni»t>inw-l-f4-iiitrnphenYl)hut-2-Yn-l-one 

O 




33-Diethoxyprop-l-yne(8.5 ml,59n.nol) was dissolved inTHF (100 ml). Ilieso^^^^^ 

15 cloled to -70 »C. and .Buli (19 ml of 2.5 M soln in hexanes, 47.5 mmol) was added over 5 
■ ^ ThesolutionwaswarmedtoG°Cforl5min,thencooledto-70°Cagain. Asolutxon 

of i^-methoxy.i^-methyl-4-nitrobenzamide (Intermediate 8, 8.04 g. 38.1 mmol) in THF (50 
M) was added dropwise over 15 min. THe solution was warmed to 0 "C aft^ 15 min. ^d held 
there for 45 min. The reaction mixture was poured into IM HCl. extracted with ethyl acetate 
20 and dried over sodium sulfate. P^ficationby chromatography on silica gel eluting with 30 
to 50% dichloromethane: hexane, gave the title compound as a Ught orange oil which 
. solidified on Standing (7.14 g). 
ix..Tx^.nnA^..mMSO-d.) 5: 1.23 (m, 6H); 3.64 - 3.76 (m, 4H); 5.77 (s. IH); 8.28 (d. 

2H); 8.45 (d,2H). 

Mnrnms^^- - r< (T..-..nvvm.thvlVl-Tnethvl-lif-pvrazo lz3.3d3^ 



• 
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\/0 



4,4-Diethoxy-l-(4-rdtrophenyl)but-2-yn-l-orLe (Intermediate 9, 5.77 g, 22.4 mmol), 
methylhy(ira2me (1.2 ual, 22.4 mmol), and ethanol (100 ml) were combined and wanned at 
70 ^'C for 45 min. THF (50 ml) and palladium on carbon (10%, 100 mg) were added. The 
5 suspension was stirred under 1 atmosphere of hydrogen gas for 16 hrs. The mixture was 
filtered and evaporated to give the title compound as a light yellow solid (5.54 g). 
^H-NMR 500 MHz ODMSO-d^^ 8: 1.18 (t, 6H); 3.57 (m, 4H); 3.79 (s, 3H); 5.15 (s, 2H); 5.69 
(s, IH); 6.46 (s, IH); 6.57 (d, 2H); 7.44 (d, 2H). 

10 Intermediate 11: Benzyl 4-r5-fdiethoxvmethvlVl-methvl-l/f-pvrazol-3-vl1phenvlcarbamate 



4--[5-CDiethoxymethyl)-l-methyl-lJy-pyrazol-3-yl]aiiiline (Intermediate 10, 5.9 g, 21.5 
mmol), and pyridine (4 ml, 50 nunol) were dissolved in dichloromethane (25 ml) at 0 °C. 
Benzyl chloroformate (3.8 ml, 26.7 mmol) was added slowly over 5 minutes and the resulting 
15 mixture was stirred at 0 °C for 30 min. The mixture was diluted with dichloromethane and 
washed with IM HCl, saturated NaCl, then dried over sodium sulfate and evaporated give the 
title compound as a thick light orange oil (9.6 g). 

^H-NMR 500 MHz (DMSQ-d;^ 5: 1.17 (t, 6H); 3.59 (m, 4H); 3.83 (s, 3H); 5.18 (s, 2H); 5.72 
(s, IH); 6.63 (s, IH); 7.35-7.50 (m, 7H); 7,70 (d, 2H); 9.84 (s, IH). 

20 

Intermediate 12: f5igV3-l4-r5-Q>imethoxymethvlVl-methvl-li?-pvrazol-3~vl1p^^ 
flivdroxvmethvlVL3-oxazolidin-2-one 



Benzyl 4-[5-(diethoxymethyl)-l-methyl-li?-pyrazol-3-yl]phenylcarbamate (Intermediate 11, 
25 8.29 g, 20.2 mmol), was dissolved in THF (150 ml) and cooled to -70 °C. TzBuLi (15 ml of a 
1 .6 M solution in hexanes, 24 mmol) was added dropwise over 1 0 min. After 25 min at -70 





Q 
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°C,(2iR)-oxiran-2-ylmelhyl butyrate(3J ml, 262 nmol) was added a^^ 
aUowed to wanu slowly to room temperature ova: 16 hours. The mixture was poured into 
0.25M HCl and extracted witii ethyl acetate, the organic layer was washed with saturated 
NaCl, dried over sodium sulfate and evi^rorated to give the crude product which was partially 
5 hydrolysed to the aldehyde. The crude product was dissolved in 1 :1 THF: methanol (12ml), 
trimethyl orthofoimate (2.6 ml, 24 mmol) and camphorsulfonic acid (100 mg, 0.4 mmol) were 
added and the solution was warmed at 50 »C fbr 1 hour. Triethylamine (0.5 ml) was added 
and the solution was evaporated and purified by chromatography on sihca gel, eluting with 60 
- 100 % ethyl acetate / hexane, to give the title compound as a white solid (3.47 g). 
10 'H-NMR 500 MHz fPMSO-d;) 5: 3.32 (s, 3H); 3.34 (s, 3H); 3.60 (m, IH); 3.69 (in, IH); 
3.84 (s, 3H); 3.86 (dd, IH); 4.13 (t, IH); 4.71 (m, IH); 5.23 (t, IH); 5.65 (s, IH); 6.73 (s, IH); 
7.61 (d,2H); 7.81 (d,2H). 

Tntermediate 13: 3-|4-rr5J;V5-('A2iHoTnethvlV2-o x o-1 ■3-oxazoUdin-3-vlfohenYl}-l-methyl- 
15 Ijy-pvrazole-S-carbaldehvde 




O 



(5i2)-3-{4-[5-(Dimethoxymethyl)-l-methyl-12y-pyrazol-3-yl]pheQyl}-5-0iydroxymethyl)-l,3- 
oxazoUdin-2-one (Intermediate 12, 2 g, 5.76 mmol) was dissolved in dichloromethane (30 
ml) aad THF (10 ml) at 0 °C. Triethylamine (1.2 ml, 8.7 ramol) and methanesulfonyl 

20 chloride (0.55 ml, 7.08 mmol) were a<Med and the mixture was stirred at 0 "C for 1 hour. The 
mixture was poured mto water, washed with saturated NaCl, IM HCl, dried over sodium 
sulfate and evq)orated to give flie crude mesylate. The mesylate was taken up into DMF (20 
ml), then sodium azide (0.54 g, 8.3 mmol), 1 8-crown-6 (80 mg, 0.3 mmol) and 
te1xa(7ibutyl)ammonium iodide (100 mg, 0.27 nmiol) were added. The solution was heated at 

25 90 °C for 1 6 hours, diluted with ethyl acetate, washed with water, saturated NaCl and dried 
over sodium sulfate. Evaporation gave the crude azide. The azide was dissolved in 
methylene chloride (20 ml), trifluoroacetic acid (20 ml) and water (0.2 ml) were added and 
the mixture was stirred for 30 ndnutes at room temperature. Ev^oration followed by 
chromatogr^hy on siUca gel, eluting with 50 to 100% ethyl acetate: hexane gave the title 

30 compotmd as a yellow solid.(1.02 g). 
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^H-NMR 500.MHZ fPMSO-dg) 5: 3.72 - 3.86 (m, 3H); 4.18 (s, IH); 4.20 (m, IH); 4.93 (m, 
IH); 7.51 (s, IH); 7.66 (d, 2H); 7.90 *(d, 2H); 9.96 (s, IH). 

Intermediate 14: 3-1 4-f f 5jgV5-f A2idomethvlV2-oxo-l .3-oxazolLdm-3-vnplieiivl>-l -methvl- 
5 Ijg-pvrazole-S-carbomtrile 



3- {4-[(5i2)-5-(Azidomethyl)-2-oxo- 1 ,3-oxazoUdin-3-yl]phenyl} -1 -methyl-lff-pyrazole-S 
carbaldehyde (Intermediate 13, 500 mg, 1 .53 mmol) was dissolved in dioxane (8 ml), 
ethanol (4 ml), hydroxylamine hydrochloride (130 mg, 1.87 mmol) and a solution of sodiimi 

10 carbonate (100 mg, 0.94 mmol) in water (3 ml) were added and the resulting suspension was 
wanned to approximately 50 °C for 1-2 minutes to give a clear solution. The solution was 
stirred at room temperature for 15 minutes, poured into water, extracted with ethyl acetate, 
dried over sodium sulfate and evaporated to give the cmde oxime as an off white sohd (515 
mg). The oxitne was dissolved in THF (20 ml) and cooled to 0 °C. Thionyl chloride (0.55 

15 ml, 7.53 mmol) was added and the resulting mixture was stirred at 0 °C for 2 hours. The 
reaction nodxture was evaporated and purified by chromatogmphy on siHca gel, eluting with 
30 to 50% ethyl acetate: hexane, to give the title compound as a white sohd (470 mg). 
^H-NMR 500 MHz flPMSO-d^^ 6: 3.70-3.86 (m, 3H); 4.08 (s, 3H); 4.21 (t, IH); 4.93 (m, 
IH); 7.63 (s, IH); 7.67 (d, 2H); 7.87 (d, 2H). 



Example 6: l-Methvl-3-f4-rf5ig)-2-oxo-5-flir-l,2J-tria2oI-l-vlmethvlVl,3-oxazoMd^^^^ 
ynphenyll-ljET-pyrazoIe-S-carbaidehyde 



3-{4-[(5i?)-5-(A2idome&yl)-2-oxo-l,3-oxazoHdin-3-yl]phenyl}-l-methyl-li7-pyrazole-5 
25 carbaldehyde (Intermediate 13, 50 mg, 0. 15 mmol), bicyclo[2.2. 1 ]hepta-2,5-:diene (0, 1 7 ml, 
1.58 mmol) and dioxane (1 ml) were combined and wanned to 90 °C for 4.5 hours. The 
nodxture was evaporated and purified by chromatography on silica gel, eluting with ethyl 
acetate to give the title compound as a white sohd (25 mg). 




Q 



O 




O 
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MS CES¥): 353 (M+l) for CnHieNeCb 

iTJ.MMT;snnMHzn3MSO-d.>5: 3.96 (dd. IH); 4.17 (s. 3H); 4.29 (t, IH); 4.87 (d, 2H); 5.17 
(m, IH); 7.51 (s, IH); 7.58 (d, 2H); 7.79 (s, IH); 7.88 (d. 2H); 8.20 (s. IH); 9.96 (s, IH). 

5 Kvample 7: fSigV^-r3-Fliioro-4- f 1 ff-l ■2.3-triazol-4-YnpheaYl1-5-(t ,2,3-triazol-l- 
ylmethYD-1.3-oxazolidin-2-one 

^ \ 
N^N >=\ /-o N=N 

(5/?)-3-{3-Fluoro-4-[lK4-methoxybenzyl)-li/-l,23-triazol-4-yl]phenyl}-5-(m-lA3-triazol- 
10 l-ylmethyl)-l,3-oxazolidm-2-one (Intermediate 15, 1.12 g, 2.49 mmol) was dissolved in 
trifluoroacetic acid (20 ml) and stiired at 65 »C overnight. The solution was concentrated 
thendilutedwithwateruntilaprecipitatefoimed. The Ugjit green soUd was recrystallized . 
using acetone and methanol to give the desired product as a beige soHd (0.782 g). 
MS fESPV 330 (MH^ for C14H12FN7O2 
15 iTT.m^ snOMRz rPMSO-d.): 3.96-3.99 (m, IH); 4.29-4.32 (t, IH); 4.88 (d, 2H); 5.17-5.22 
(m, IH); 7.42 (d, IH); 7.60 (d, IH); 7.79 (s. IH); 7.99 (br s, 0.6H); (br s, 0.6H); 8.1 l(br 
s, OAS); 8.20 (s, IH); 8.34 (br s. 0.4H) 15.18 (br s, 0.6H); 15.49 (br s, 0.4H). 

The interaiediates for this compound were prepared as follows: 
20 Tnf.rn..di«te15= (5P )M^n..nrn.A.^U4.m^thoxyb^i)-m-^ ^ 3-tria7^1-4-yl1phenYl}- 
ff.1,2.3-triazo1-1-vlmethvlV ' ,^-f»ya7/^lidin-2-one 

CH3 . F 0 

(5J?)-3-(4-Ethynyl-3-fluorophenyl)-5-(liif-l,2,3-triazol-l-yhnethyl)-l,3-oxazolidin-2-one 
25 (Intermediate 16, 1.0 g. 3.5 mmol) was dissolved in 1.4-dioxane (35 ml). l-Azido-4- 

methoxybenzene 

(2.9 g, 18 mmol) was added and the reaction was stirred at 100 °C overnight. Additional 1- 
azido-4-methoxybenzene (2.0 g. 12 mmol) was added and the solution was stiired an ■ 
additional six days. Ite solution was adsorbed onto siHca gel and chromatographed eluting 
30 with 40% ethyl acetate/hexan^, to ethyl acetate, followed by 2-10% methanol/ethyl acetate. 
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Relevant fractions were combined and recrystallized from methanol (300 ml), ethyl acetate 
(300 ml), acetone (200 ml), and ethanol (100 m^ to give the desired product (408 mg) as a • 

beige solid. 

MS (ESP): 450 (MEt) for C22H2(J?N703 
5 'H-NMR 500 MHz (DMSO-d £^ 3.76 (s, 3H); 3.97 (dd, IH); 4.29 (t, IH); 4.87 (d, 2H)i S.lfr- 
5.20 (m, IH); 5.6 (s, 2H); 6.96 (s, IH); 6.97 (s, IH); 7.37 (s, IH); 7.39 (s, IH); 7.41 (d. IH); 
7.59 (d, IH); 7.79 (s, IH); 8.11 (t, IH); 8.20 (s, IH); 8.46 (s, IH). 

Intermediate 16: r5/?)-^-r4-Ethvnvl-3-fl .uoroDhenvlV5-<-lg-1.2.3-triay.ol-l-vlmethvn-l .3- 
10 oxa2olLdin-2-one 



(5i?)-3-{3-Fluoro-4-[(trimethylsayl)ethynyl]phenyl}-5-(li7-l,2,3-tria2ol-l-ylmethyl)-^ 
oxazolidin-2-one (Intermediate 17, 6.1 g, 17 mmol) was stirred in methanol (155 ml). 1 N 
Potassium hydroxide (30 ml) was added and the reaction was stirred for 20 minutes. The 
15 solution was diluted with methylene chloride (200 ml) then acidified to pH 1 .5 using 1 N 
■ hydrochloric acid. The solution was diluted with water and the compound was extracted 
using methylene chloride. The organic layer was washed with water, dried (magnesium 
sulfete), filtered, and concentrated. The orange soHd was adsorbed onto siHca gel and 
chromatographed using ethyl acetate to give tihe title compound as a yellow solid (2.3 g). 
20 ^JlSPl:287(MH^forCi4HiiFN402 

'H-NMR 300 MHz (DMS0-d6): 3.94 (dd, IH); 4.27 (t, IH); 4.46 (s, IH); 4.86 (d, 2H); 5.17- 
5.19 (m. IH); 7.33 (dd, lH); 7.53 (dd, IH); 7.58 (s, IH); 7.78 (s, IH); 8.19 (s, IH). 

Intermediate 17: f5/?)-3-l3-Fluoro-4-rrtri Tnethvlsilvnsthvavltehenvn-5-ri jy-l.2.3-triazol-1 - 
25 vhnethvn-1 .3-oxazolidin-2-nnfi 

F O 
1, — } =\ ,,^0 N=N 

(5i?)-3-(3-Fluoro-4-iodophenyl)-5-(l.fir-l,2,3-triazol-l-yhnethyI)-l,3-oxazolidin-2-one 
(Intermediate 6, 0.50 g, 1.3 mmol), tris(dibenzylideneacetone)dipalladium (0) (24 mg, 0.026 
mmol), tri-2-furylphosphine (12 mg, 0.05 mmol), and copper iodide (5.0 mg, 0.013 mmol) 
30 were combined in a flask and degassed. Tetrahydrofinan (7.5 ml), triethylamine (0.54 g, 5.4 
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I Lol) and a nmnmal amount of 1 -methyl-2-pyn:olidinone (1 .5 xnl) were added to obtam a 
brown solution. CTrimethylsUyDacetylene (0.18 g, 1.8 nunol) was added and the reaction was 

■ stirred atroom temperature overnight. The solution was adsorbed onto silica gel and 

chromatographed elating with ethyl acetate to give the title compound as abrown oil (1.2 g) 
5 (contains l-methyl-2-pyrrolidinone). 
MS reSPV. 359 (MH^ for Ci7Hi9FN402Si 

H^^.nnMHzmMSO-d.): 0.25 (s. 9H); 3.94 (dd, IH); 4.25-4.29 (m, IH); 4.86 (d, 2H); 
5.17-5.19 (m, IH); 7.32 (dd, IH); 7.53 (dd, IH); 7.56 (t, IH); 7.78 (s, IH); 8.19 (s, IH). 

10 «• (<;;? )-.-rVFluoro-4 f 1 mnth yl-l FT-I ,?„ Vtria.ol-4-YDpheiiyn-5-flg-W: 

tria7:n]-l-vlmftthvn-1.3-oy a^»lidin-2-one 

^ *\\ 

M*N >=\ /-o N=N 

(5i?)-3-[3-Fluoro-4-(m-l,2.3-triazoH-yl)pWl]-5-(lH-l,2,3-triazol-l-3toiethy^^^ 
15 oxazoUdin-2-one (Example 7, 1.7 g,5.2nnnol)wasstirredinAr,A^-dimethylfonn^^^ • 
oC Sodium hydride (0.40 g. 10 mol) was added and the mixture was stirred for 30 mmutes. 
lodomethane (0.88 g, 6.2 mmol) was added and the reaction was stirred for three days, slowly 
warming to room temperature. The mixture was dUuted with water and extracted using ethyl 
acetate The organic layer was washed with water, dried (magnesium sulfate) and 
20 concentrated under vacuum, lie residue was recrystallized using ethyl acetate to give a 
mixture of products (0.42 g) as beige soUd. Hie soUd was dissolved in dimethylsulfoxide (5 
ml) acetonitrile (12 ml) and water (1 ml) and the isomers were separated using Gilson HPLC. 
Pe^s 1 and 2 were collected, concentrated and lyophilized to give a Ught yellow sohd 

(Example 8, peak 1, 213 mg; Example 9. pedc2. 207 mg). NOE experiments were used to 
25 distinguishthetwoisomerswiliithemethylgroupsofpeakl and2correspondmgtotheland 

2 positions of the nitrogen, respectively. 
MSJiaP}: 344 (NfflO for Ci5Hi4FN7Cb 

hx^^.nnMHzmMSO-d.):. 3.95-3.98 (m, IH); 4.13 (s, 3H); 4.30 (t. IH); 4.88 (s. 2H); 
5.17.5.21 (m. IH); 7.41 (d, IH); 7.60 (d, IH); 7.79 (s, IH); 8.12 (t. IH); 8.20 (s, IH); 8.39 (s, 
30 IH). 
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Example 9; r5igV3-r3-FlBQ ro-4-f2--methYl-2g-1.2 J-triazoM-vRoh^ 
triazol-l->vlmethvlV1.3- oYg3:nlidm-l-nnft 



5 MSiESPi:344(TsdH^forCi5Hi4^^ 

^H-NMR 500 MHz (DMSQ^d^ 3.96-3.99 (m, IH); 4.24 (s, 3H); 4.30 (t, IH); 4.88 (s, 2H); 
5.18-5.21 (m, IH); 7.42 (d, IH); 7.59 (d, IH); 7.79 (s, IH); 7.94 (t, IH); 8.04 (d, IH); 8.20 (s, 
IH). 

10 Example 10: r4-|2-Fluoro-4-rf5igV2-oxQ-5-flg-1.23-tria2oI-l-vlmethvl)-13 
vnphenvn-li?-l-2.3-.triazoM-vnacetonitrile ' 



(5i?)-3-[3-Fluoro-4-(lZf-l,2,3-triazol-4-yl)phenyl]-5-(liy-l,2,3 
15 oxazoHdm-2-one (Example 7, 1 .5 g, 4.6 mmol) was stirred inW^-dimethylformaniide at 0 
°C. Sodium hydride (0.35 g, 9.2 mmol) was added and the mixture was stiired 30 minutes. 



slowly warming to room temperature. Starting material was present so additional 
bromoacetonitrile (0.33 g, 2.8 mmol) was added and the reaction was stirred for two 

20 additional days. The mixture was diluted with water and extracted using ethyl acetate. The 
organic layer was washed with water, dried (magnesium sulfate) and concentrated under 
vacuum to give a yellow solid (1 .84 g). The solid was dissolved in dimethylsulfoxide (18 ml) 
and water (5 ml) and the isomers were separated using Gilson HPLC. Peaks 1 and 2 were 
collected, concentrated and lyophilized to give a ligjit yellow solid (Example 10, peak 1, 36 

25 mg; Example 11, peak 2, 182 mg). NOE experiments were used to distinguish the two 
isomers with the cyano group of peaks 1 and 2 corresponding to the 1 and 2 positions of the 
nitrogen, respectively. 
MS (BS?): 369 (MlT) for CieHisFNgOa 

^H-MdH 500 MHz (DMSQ-d^ 3.98 (dd, IH); 4.31 (t, IE); 4.88 (d, 2H); 5.17-5.22 (m, IH); 



30 5.88 (s, 2H); 7.44 (d, IH); 7.63 (d, IH); 7.79 (s, IH); 8.15 (t, IH); 8.21 (s, IH); 8.59 (d, IH). 





Bromoacetonitrile (0.66 g, 5.5 mmol) was added and the reaction was stirred overnight, 



100869 



.0 



-53- 



ir.TamnTell:f4-f2-CTnoro^-rf5J g V2-nTo-5-flg-1.23-triazol-l-YlmethYl)-l,3-oxaz^^^ 
YnDhenYl>-2g-1^.3-tria zol-2-vnacetoiutrae 



1 



MS reSPt: 369 (MH*) for CieHisFNsOz 

'TT-NMR 500 MHz fDMSO-A;V 3.98 (dd, IH); 4.31 (t, IH); 4.89 (d, 2H); 5.18-5.23 (m, IH); 
6.01 (s, 2H); 7.46 (d, IH); 7.62 (d, IH); 7.79 (s, IH); 7.96 (t, IH); 8,21 (s, IH); 8.26 (d. IH). 
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Claims 

1 . A compoimd of the formula (I), or a phacmaceutically-acceptable salt, or aa in-vivo- 
hydrolysable ester thereof, 

O 




(D 

wherein -N-BDET is selected from the structures (la) to (If ) below 



"^o 

(la) (lb) (Ic) 

\=/ N=/ Mz=/ 

(Id) (le) (If) 

10 Q is selected from Ql to Q6.:- 




Q3 Q4 Q5 Q6 



15 



R2 and R3 are independently selected from H, F, CI, CF3, OMe, SMe, Me and Et; 
Bi is O or S; 

T is selected from the groups in (TAal) to CrAal2): 



• 
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(TAalO) - . (TAall) (TAal2) 



wherein : 

R^" is selected from hydrogen, (MQalkyI, (l-4C)alkoxycarbonyl, (l-4C)alkanoyl, 

15 carbamoyl and cyano; 

R* and R* are independently selected from hydrogen, halo, trifluoromethyl, cyano, nitro, (1 
4C)a]koxy, (l-4C)a]l^lS(0)q- (qis 0,1 or 2), (l-4C)a]kanoyl, (l-4C)alkoxycarbonyl, 
benzyloxy-(l-4C)a]kyl, (2-4C)a]kano3damino, -CONRcRv and -NRcRv wherein any (1- 
4C)a]kyl group contained in the preceding values for R'*" and R* is optionally substituted by 

20 up to three substituents independently selected from hydroxy (not on CI of an alkoxy group, 
and excluding geminal disubstitution), oxo, trifluoromethyl, cyano, nitro, (l-4C)alkoxy, (2- 
4C)alkanoyloxy, hydroxyimino, (l-4C)a]koxyiniino, (l-4C)a]kylS(0)q- (q is 0, 1 or 2), (1- 
4C)alkylS02-NRv-, (l-4C)a]koxycarbonyl, -CONRcRv, and-NRcRv(ilot onCl of an 
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a]koxy group, and excluding geminal disubstitution); wherein Rv is hydrogen or (l-4C)a]kyl 
and Rc is as hereinafter defined; 

R^andR* may further be independently selected from (l-4C)alkyl {optionally substituted 

by one, two or three substituents independently selected from hydroxy (excluding geminal 
5 disubstitution), oxo, trifluoromethyl, cyano, nitro, (l-4C)aIk:oxy, (2-4C)aIk:anoyloxy, 

phosphoryl [-0-P(0)(OH)2, and mono- and di-(l-4C)aIk:oxy derivatives thereof], phosphiryl 

[-0-P(OH)2 and mono- and di-(l-4C)alkoxy derivatives thereof], hydroxyimino, (1- 
• 4C)alkoxyimino, (l-4C)alkylS(0)q- (q is 0, 1 or 2), (l-4C)alkylS02-NRv-, (1- 

4C)alkoxycarbonyl, -CONRcRv, -NRcRv (excluding geminal disubstitution), ORc, and 
10 phenyl (optionally substituted by one, two or three substituents independently selected from 

(l-4C)alkyl, (l-4C)alkoxy and halo)}; wherein Rv is hydrogen or (l-4C)alkyl and Rc is as 

hereinafter defraed; and wherein 

any (l-4C)alkyl group contained in the immediately preceding optional substituents (when 
R'*^ and R^ are independently (l-4C)alkyl) is itself optionally substituted by up to three 

15 substituents independently selected from hydroxy (not on CI of an alkoxy group, and 
excluding geminal disubstitution), oxo, trifluoromethyl, cyano, nitro, (l-4C)alkoxy, (2- 
4C)alkanoyloxy, hydroxyimino, (l-4C)alkoxyimino, (l-4C)alkylS(0)q- (q is 0, 1 or 2), (1- 
4C)alkylS02-NRv-, (l-4C)alkoxycarbonyl, -CONRcRv, and -NRcRv (not on CI of an 
alkoxy group, and excluding geminal disubstitution); wherein Rv is hydrogen or (l-4C)alkyl 

20 and Rc is as hereinafter dejSned; 

or R"^^ is selected from one of the groups in (TAaa) to (TAab) below, or (where 
appropriate) one of R"^^ and R^^ is selected from the above list of R"^^ and R^ values, and 
the other is selected from one of the groups in (TAaa) to (TAab) below :- 
(TAaa) a group of the formula (TAaal) 



(TAaal) 

wherein 7? is hydrogen or (l-4C)aIlcyl; 

X° and Y° are independently selected from hydrogen, (l-4C)alkyl, (l-4C)alkoxycarbonyl, 



30 pentailuoroethyl, (l-4C)alkanoyl and -CONRvRw [wherein Rv is hydrogen or (l-4C)alkyl; 
Rw is hydrogen or (l-4C)alkyl]; 



25 




halo, cyano, nitro, (l-4C)alkylS(0)q- (q is 0,. 1 or 2), RvRwNS02-, trifluoromethyl. 
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(TAab) an acetylene of the fonnula -s-H or -=-(l-4C)alkyl; 
wherein Rc is selected firom groups (Rcl) to (Rc2) :- 

(Rcl) (l-6C)a]kyl {optionally substituted by one or more (l-4C)a]kaiioyl groups (including 
geminal disubstitution) and/or optionaUy monosubstituted by cyano, (l-4C)alkoxy, 

5 trifluoromeliiyl, (l-4C)alkoxycarbonyl, phenyl (optionally substituted as for ARl defined 
heremafter). (l-4C)alkylS(0)q- (q is 0, 1 or 2); or, on any but the first carbon atom of the (1- 
6C)alkyl chain, optionally substituted by one or more groups (including geminal 
disubstitution) each independently selected fi-om hydroxy and fluoro, and/pr optionally 
monosubstituted by oxo, -NRvRw [wherein Rv is hydrogen or (l-4C)a]]cyl; Rw is hydrogen 

10 or (l-4C)alkyl], (l-6C)alkanoylamino, (MQalkoxycarbonylamino, N-(l-4C)alkyl-N-(l- 
6C)alkanoylamino, (l-4C)alkylS(0)pNH- or (l-4C)alkylS(0)p.((l-4C)a]kyl)N- (p is 1 or 2)}; 
(Rc2) R"CO-,R"S02-orR"CS- 
whereinR^^ is selected from (Rc2a) to (Rc2d) :- 

(Rc2a) hydrogen, (l-4C)a]koxycaxbonyl, tiifluoromethyl and -NRvRw [wherein Rv is 
15 hydrogen or (l-4C)allcyl; Rw is hydrogen or (l-4C)alkyl]; 
(Rc2b) (l-lOQalkyl 

{optionaUy substituted by one or more groups (including geminal disubstitiition) each . 
independently selected from hydroxy, (l-lOC)alkoxy, (l-4C)alkoxy-(l-4C)alkoxy. (1- . 
4C)alkoxy-{l-4C)a]koxy-(l-4C)alkoxy, (l-4C)alkanoyl, carboxy, phosphoryl [-0-P(0)(0H)2, 

20 and mono- and di-(l-4C)a]koxy derivatives thereof], phosphirjd [-0-P(OH)2 and mono- and 
di-(l-4C)alkoxy derivatives tiiereof], and amino; and/or optionally substitiited by one group 
selected from phosphonate [phosphono, -P(0)(0H)2, and mono- and di-(l-4C)a]koxy 
derivatives thereof], phosphinate [-P(0H)2 and mono- and di-(l-4C)alkoxy derivatives 
thereof], cyano, halo, trifluoromefhyl, (l-4C)alkoxycarbonyl, (l-4C)alkoxy-(l- 

25 4C)alkoxycarbonyl, (l-4C)alkoxy-(l-4C)a]koxy-(l-4C)a]koxycarbonyl, (l-4C)a]kylaniino. 
di((l-4C)a]kyl)amino, (l-6C)a]kanoylamino, (l-4C)alkoxycarbonylamino.N-(l-4C)alkyl-N- 
(l-6C)alkanoylamdno, (l-4C)alkylaminocarbonyl, di((l-4C)al]cyl)aminocarbonyl, (1- 
4C)alkylS(0)pNH-, (l-4C)a]lcylS(0)p-((l-4C)a]kyl)N-. fluoro(l-4C)alkylS(0)pNH-. 
fluoro(1.4C)a]kylS(0)p((l-4C)a]kyl)N-, (l-4C)alkylS(0)q- [the (l-4C)a]]cyl groi^ of (1- 

30 4C)alkylS(0)q- being optionally substituted by one substitiient selected from hydroxy. (1- 
4C)a]koxy, (l-4C)alkanoyl, phosphoryl [-0-P(C))(0H)2, and mono- and di-(l-4C)a]koxy 
derivatives thereof], phosphiryl [-0-P(0H)2 and mono- and di-(l-4C)a]koxy derivatives 
thereof], aroino, cyano, halo, trifluoromethyi, (l-4C)a]koxycarbonyl, (l-4C)alkoxy-(l- 
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4C)alkoxycarbonyl, (l-4Qal]coxy-(l-4Qalkoxy-(l-4C)alkoxycarbonyl, carboxy, (1- 
4C)alkylainino, di((l-4Qal]jyl)aiiiino, (l-6C)alkanoylamino, (l-4C)a]koxycarbonylainmo, N- 
(l-4C)alkyl-N-(l-6C)alkanoylarDiiio, (l-4QaJkylaininocarbonyl5 di((l- 
4C)a]kyl)ammocarbonyl, (l-4e)alkylS(0)pNH-, (l-4C)aJkylS(0)p-((l-4C)a]kyl)N-, and (1- 
5 4C)ancylS(0)qS 

(Rc2c) R^^C(0)0(l-6C)a]kyl wherein R^'^is ARl, AR2, (l-4C)a]kylamino (the (l-4C)alkyl 
group being optionally substituted by (l-4C)aIkoxycarbonyl or by carboxy), benzyloxy-(l- 
4C)alkyl or (l-10C)alkyl {optionally substituted as defined for 0E^c2b)}; 
(Rc2d) R^^O- wherein R^^ is ben2yl, (l-6C)alkyl {optionally substituted as defined for 

10 (Rc2c)} orAR2b; 
wherein 

ARl is an optionally substituted phenyl or optionally substituted naphthyl; 

AR2 is an optionally substituted 5- or d-membered, fully unsaturated (i.e with the maximum 

degree of unsaturation) monooychc heteroaryl ring containing up to four heteroatoms 
15 independently selected from O, N and S (but not containing any O-O, O-S or S-S bonds), and 

linked via a ring carbon atom, or a ring nitrogen atom if the ring is not thereby quatemised; 

AR2a is a partially hydrogenated version of AR2 (i.e. AR2 systems retaining some, but not 

the full, degree of unsaturation), linked via a ring carbon atom or linked via a ring nitrogen 

atom if the ring is not thereby quatemised; 
20 AR2b is a fully hydrogenated version of AR2 (i.e. AR2 systems having no unsaturation), 

linked via a ring carbon atom or Hnked via a ring nitrogen atom. 

2. A compound of formula (I) as claimed in Claim 1, which is a compotmd of formula 
(IB), or a pharmaceutically-acceptable salt or an in-vivo hydrolysable estrer thereof, 



T is selected from (TAal to TAa4), TAa5, TAa7 and TAa8; or pharmaceutically-acceptable 
30 salts or ia-vivo hydrolysable esters thereof. 




(IB) 

wherein -N-HET is 1,2,3-triazol-l-yl or tetrazol-2-yl; 
R^andR^ are independently hydrogen or fluoro; and 
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3. A compound of fommla (IB) as claimed in Claim 1 or Claim 2, or a pharmaceutically- 



wherein -N-HET is 1,2,3-tiiazol-l-yl or tetrazol-2'yl; 
5 and R"' are independently hydrogen or fluoro; and 
T is selected from TAal, TAa5, TAa7 and TAa8; 
R^^ is hydrogen or (l-4C)alkyl; 

R"*^ and R^ are independently selected from hydrogen, cyano, hydroxy(l-4C)alkyl, cyano(l- 
4C)allcyl, phosphoryl(l-4C)aIlcyl, benzyl (optionally substituted on the phenyl ring by one 
10 substituent selected from halo, methyl and methoxy), (l-4C)alkyl, (l-4C)alkyl substituted 
with ORc (wherein Rc is R^^CO and R^^ is selected from Rc2b), (l-4C)alkanoyl and (1- 
4C)alkoxycarbonyl or phaxmaceutically-acceptable salts or in-vivo hydrolysable esters 
thereof. 

15 4. A pro-drug ofa compound as claimed in any one of the previous claims. 

5. A method for producing an antibacterial effect in a warm: blooded animal which 
comprises administering to said animal an effective amount of a compound of the invention as 
claimed in any one of claims 1 to 3, or a phaimaceutically-acceptable salt, or in-vivo 

20 hydrolysable ester thereof. 

6. A compound of the invention as claimed in any one of claims 1 to 3, or a 
phannaceutically-acceptable salt, or in-vivo hydrolysable ester thereof, for use as a 
medicament. 

25 

7. The use of a compound of the invention as claimed in any one of claims 1 to 3, or a 
phaimaceutically-acceptable salt, or in-vivo hydrolysable ester thereof, in the manufacture of 
a medicament for use in the production of an antibacterial effect in a warm blooded animal. 



acceptable salt or an in-vivo hydrolysable estrer thereof. 



8. A pharmaceutical composition which comprises a compound of the invention as 
claimed in any one of claims 1 to 3, or apharaiaceutically-acceptable salt or an in-vivo 
hydrolysable ester thereof, and a pharmaceuticaUy-acceptable diluent or carrier. 
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9. A process for the preparation of a compound of formula (T) as claimed in claim 1 or 
pharmaceutically acceptable salts or in-vivo hydrolysable esters thereof, which process 
comprises one of processes (a) to (g): 

(a) by modifying a substituent in, or introducing a new substituent into, the substitaent 
5 group Q of another compound of fomula (T) ; or 

(b) by reaction of a compoimd of fonnula (IT) : 

O 

A 

Q-N O 
(H) 

wherein Y is a displaceable group with a compound of the fonnula QH) : 
10 -N-HET 

m 

wherein -N-HET (of formula (la) to (If) optionally protected) is HN-HET (jfree-base fonn) or 
TsT-HET anion foimed from the free base form; or 

(c) by reaction of a compound of the formula (TV) : 
15 Q-Z 

(IV) 

wherein Z is an isocyanate, amine or urethane group with an epoxide of the fonnula (V) 
wherein the epoxide group serves as a leaving group at the terminal C-atom and as a protected 
hydroxy group at the internal C-atom; or with a related compound of fonnula (VI) where 
20 the hydroxy group at the internal C-atom is conventionally protected and where the leaving 
group Y at the terminal C-atom is a conventional leaving ; 

00 (VD 

or 

25 (d) (i) by coupling, using catalysis by transition metals such as palladium(O), of a compound 
of fonnula (Vn): 
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X-Q-N O 

' (vn) 

wherein Y' is a group -N-HET as hereinbefore defined, X is a replaceable substituent; 
■with a compound of the formula (Vm), or an analogue thereof, which is suitable to give a T 
substituent as deJBned by (TAal-TAal2) in which the Unk is via an sp^ carbon atom (D = 
CH=C-Lg where Lg is a leaving group; or as in the case of reactions carried out under Heck 
reaction conditions Lg may also be hydrogen) 

(vni) 

where Ti and T2 may be the same or different and comprise a precursor to a ring of type T as 

hereinbefore defined, or Ti and T2 may together with D form a ring of type T as hereinbefore 

defined (Scheme IV shows examples drawn from the range of suitable methods); 

(d) (ii) by coupling, using catalysis by transition metals such as palladium(O), of a compound 

offomiula(VIIA): 

• - O 
H~N p 



(vnA) 

wherein Y' is a group HET as hereinbefore defined, with a compound 

[Aiyl]-X 

where X is a replaceable substituent; 
20 • (e) Where N-HET is 1,2,3-triazole by cycloaddition via the azide (wherein Y in (II) is 
azide), with acetylene or masked acetylene; 

(f) Where N-HET is 1,2,3-triazole by synthesis with a compound of formula (DC), namely 
the arenesulfonylhydrazone of acetaldehyde, by reaction of a compoimd of formula Ql) 
where Y = NH2 (primary amine ), as illustrated in Scheme V. 



m 
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ArSO, 

O 1^ 



H N 




H 



Y" 

(n:Y = NH2) (DO 
(g) Where N-HET is 1^,3-triazole by cycloaddition via the azdde (wherein Y in (II) 
azide) with acetylene using Cu(I) catalysis in to give the N-l,2,3-triazole; 

O 

A 

Q-N 



5 -N3 

(n:Y=N3) 

and thereafter if necessary : ' 

i) removing any protecting groups; 

ii) fomiing a pro-drug (for example an in-vivo hydrolysable ester); and/or 
10 iii) forming a phannaceutically-acceptable salt. 
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